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Summary

This chapter presents scientific data analyis and results of the author’s own scientific
research on some important medicinal plants, comparative analysis of bioactive
compounds of total phenolic and flavonoids content. Based on the prescreenig
experiments regarding plants with possible high content of phenolics and flavonoids
were chosen to describe Stachys bythanthyna (Lamiaceae), Calendula officinalis L.
(Asteraceae), Fagopyrum sp. (Polygonaceae), Rosa canina and Rosa rubiginosa
(Rosaceae). The current results indicate that profiles of phenolic acids are valuable
specific chemical markers and can be authenticity indicators for plant-based
preparations involving species. For example, the significant presence of syringic acid in
the leaves of representative’s family Asteraceae which is higher than 50% of total
amount of identified phenolic acids can be used as a species-specific biochemical
marker. It is described that peonidin 3-O-glucoside is the main anthocyanin in the leaves
and stems of buckwheat seedlings, which provides a pink color of the vegetative organs
in plant buckwheat seedlings. The results are new and can have a practical application,
as the knowledge of the content of the major phenolic acids in known herbs in the
current study makes it possible to determine the optimal management practice of leaf
harvest of selected herbs to obtain more top-quality raw material.
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1. General Introduction

Changes in lifestyle and the increase of chronic diseases, increased affluence and
urbanization are linked also to a lifestyle in which our daily routine requires less
physical activity and there is greater access to foods with higher energy densities. We
now have a real challenge to balance energy intake and expenditure as more of us are
becoming overweight. In 2008, across the 27 countries of the EU, 59% of adult men and
48 % of adult women were either overweight or obese. The problem of overweight and
obesity is main challenge to chronic disease prevention and health across the life course
around the world (Hruby and Hu, 2015).

For much of its history, nutrition science has focused on the role of essential nutrients in
preventing deficiencies. However, there is now a need to ensure unaltered levels of key
nutrients or functional components in the context of declining energy expenditures.

Further, the prevalence of chronic non-communicable diseases such as CVD, high blood
pressure and both Types I and II of diabetes has increased, leading to concerns about
escalating costs of healthcare and reduced quality of life. Modern lifestyles and longer
life are also linked to various mental health problems such as depression, poor
concentration, and loss of memory (Velten et al., 2014).

Awareness of links between food and health increased interest in the relationship
between diet, health and well-being has grown substantially in the developed and
developing countries of the world. Most of us know about the importance of a healthy
lifestyle, including diet and its role in reducing risk of our illness and disease. Alongside
growing affluence across the world, this knowledge has allowed easier access to a safer,
more varied diet, all of which should ensure longevity.

Nowadays there is considerable evidence from data suggesting benefits of intake of
phenolic nature compounds through plant foods against chronic diseases, including
cardiovascular disease, neurodegeneration, and cancer (Del Rio et al., 2013; Karakaya
et al., 2019, 2020, Gabr et al., 2019, Salehi et al., 2020). In the scientific literature
studies reflect great interest in the potential health benefits of dietary plant polyphenols
as antioxidant agents (Pandey & Rizvi, 2009; Siddique et al., 2010). From
pharmacological and therapeutic points of view, the antioxidant properties of
polyphenols, such as free radical scavenging and inhibition of lipid peroxidation, are the
most crucial.

At the same time, phenolic compounds, and plant phenolic extracts can be used as
natural antioxidants in the prevention of lipid oxidation in meat and seafood products
due to delaying oxidation in meat muscle fish muscle, fish oil, and fish oil - in - water
emulsions (Magsood et al., 2014, Kalogianni et al., 2020). The natural phenolic
compounds and antimicrobial antioxidant substances can be tested for the creation of
novel commercial food additives that will simplify production of high-quality meat and
fish products ensurung their safety. In future, natural phenolic compounds are expected
to constitute to an innovative tool integrated into food production systems for meat and
fish industry to satisfy the ever-increasing demands for natural, safe, and healthy food
of good quality as well.
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We observe nowadays the use of natural plant compounds in many ways to meet human
needs. But due their large presence in the plants and also plant biodiversity, there needs
to be a detailed analysis of the existing data of some important medicinal plants, with
comparative analysis of bioactive compounds of total content of phenolic and
flavonoids.

2. Plant Phenolics Classification

Polyphenols are naturally present secondary metabolites in plants which are known to
be involved in defense reactions of plants against ultraviolet radiation or actions of
bacterial pathogens (e.g., Staphylococcus areus, Pseudomonas aeroginosa, Bacillus
cereus and Esherishia coli) (Beckman, 2000; Ghasemi et al., 2011; Haq et al., 2011).
More than 8,000 polyphenolic compounds have been identified in various plant species.
All plant phenolic compounds arise from a common intermediate, phenylalanine, or a
close precursor-shikimic acid. Primarily they occur in conjugated forms, with one or
more sugar residues linked to hydroxyl groups, although direct linkages of the sugar
(polysaccharide or monosaccharide) to an aromatic carbon also exist. Association with
other compounds, like carboxylic and organic acids, amines, lipids and linkage with
other phenol is also common (Kondratyuk et al., 2004).

Several classes of phenols have been categorized based on the following of their
components (Harborne, 1980; Aoki et al., 2000; Héttenschwiler and Vitousek, 2000;
Iwashina, 2000; Lattanzio and Ruggiero, 2003):

C6 (simple phenol, benzoquinones),

C6-C1 (phenolic acid),

C6-C2 (acetophenone, phenylacetic acid),

C6-C3 (hydroxycinnamic acids, coumarins, phenylpropanes, chromones),
C6-C4 (naphthoquinones),

C6-C1-C6 (xanthones),

C6-C2-C6 (stilbenes, anthraquinones),

C6-C3-C6 (flavonoids, isoflavonoids), (C6-C3)2 (lignans, neolignans),
(C6-C3-C6)2 (bioflavonoids),

(C6-C3)n (lignins),

(C6)n (catechol melanins),

(C6-C3-C6)n (condensed tannins)

King and Young (1999) selected 3 most important groups of dietary phenols:
flavonoids, phenolic acids, and polyphenols.

Several classes of phenols can be distinguished according to the number of phenol rings
and to the structural elements that join these rings (Stalikas, 2007). The structural
features of 3 typical and most important groups of phenols (flavonoids, phenolic acids,
and polyphenols) are based on the presence of benzoic and phenolic functional groups
on a core monocyclic carbon skeleton. Despite different source and various biosynthetic
origins of phenolic compounds, many of these molecules have been shown in
experimental studies to have similar biological functions.
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Flavonoids are the largest group of plant phenols that are most studied. Flavonoids are
secondary plant metabolites belonging to the phenylpropanoid group of compounds.
The basic flavonoid skeleton consists of two aromatic rings joined by a three-carbon
bridge. Two separate biosynthetic pathways contribute to the formation of this skeletal
structure; the three-carbon bridge and one aromatic ring are derived from the shikimic
acid pathway via phenylalanine, and the other aromatic ring comes from the
condensation of three acetate units produced in the malonate pathway.

Phenolic acids form a diverse group that includes the widely distributed and checked
hydroxybenzoic and hydroxycinnamic acids. Two main groups of polyphenols, termed
flavonoids, and non-flavonoid have been adopted in the literature (De la Rosa et al.,
2010). The flavonoid group, including flavanones, flavones, dihydroflavonols,
flavonols, flavan-3-ols, isoflavones, anthocyanidins, proanthocyanidins and chalcones,
comprises those compounds with a C6-C3-C6 structure.

Phenolic compounds are potential antioxidants because there is a relation between
antioxidant activity and presence of phenols in common vegetables and fruits (Cai et al.,
2004; Fu et al., 2011). A positive linear correlation between antioxidant capacities and
total phenolic contents implied that phenolic compounds in 50 tested medicinal plants
could be the main components contributing to the observed activities. The results
showed that Geranium wilfordii, Loranthus parasiticus, Polygonum aviculare, Pyrrosia
sheaeri, Sinomenium acutum and Tripterygium wilfordii possess the highest antioxidant
capacities and total phenolic content among 50 tested plants and could be rich potential
sources of natural antioxidants (Gan et al., 2010).

Most qualitative and quantitative analyses of phenolics are usually traditional methods
such as HPLC-UV for qualitative analysis and Folin-Ciocalteu method, which is the
only procedure used to measure total phenolics through the reduction capacity of the
components of the extract. Such comparative analysis of biological active compounds
and antioxidant activity in known east central Europe medicinal and industrial crop
plants of 26 species of families Asteraceae, Rosaceae and Lamiaceae are found to have
the highest total phenolic, total flavonoid contents and antioxidant activity has been
seen in Stachys byzantine L. (Lamiaceae), Calendula officinalis L. (Asteraceae) and for
Potentilla recta L. (Rosaceae) (Sytar et al., 2018). Among the studied edible food plants
high total phenolics content and antioxidant potential have been seen in buckwheat
plants (Polygonaceae) (Sytar et al., 2015), Rosa canina L. Rosa rubiginosa L.
(Rosaceae). A detailed analysis of these medicinal herbs regarding presence of
flavonoids and phenolics together with their use as herbal tea and food will be presented
in present review.

3. Stachys sp. (Lamiaceae) - Biochemical Characteristics and Possible Use

Stachys genus is one of the largest genera of the Labiatae (Lamiaceae) family and is
widely distributed across Europe and East Asia, as well as in America. The origin of
species name is Greek which means “an ear of grain” referring to the inflorescence
spike found in many representatives. Many Stachys species are used in decoctions or
infusions for the treatment of asthma, skin diseases, stomach, rheumatic disorders, ulcer
and vaginal tumors (Goren et al., 2011a, 2011b). Some members of genus have been
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seen to be used as anti-inflammatory and antibacterial agents (Goren, 2014). In Iran, S.
byzantina (known in Farsi as “lamb’s ear” or “lamb’s tongue” or “sonbolehe noghrehi”
or “zabanehe bare”) are applied as traditional therapeutic agents in various conditions
(Aminfar et al., 2019).

In the author’s experimental work among investigated methanolic extracts of leaves of
representative family Lamiaceae Stachys byzantine K. Koch leaves have been found to
have the highest total phenolics, total flavonoid contents (11.1£0.003 mg QE mg 'DW)
and antioxidant activity (94.56+0.35) (Sytar et al., 2018).

mg g DW

4-Hydroxybenzoic acid 0.006 + 0.002
Vanillic acid 0.113 £0.037
Chlorogenic acid 0.002 + 0.000
Syringic acid 2.368 £0.311
o-Coumaric acid 0.013 +£0.004
p- Coumaric acid 0.006 £ 0.001
ferulic acid 0.030 £ 0.006
p-anisic acid 0.053 £0.004
salicylic acid 0.168 +£0.023
cinnamic acid 0.045 + 0.004
methoxycinnamic acid 0.056 + 0.025
Total phenolics 18.64+0.699

Table 1. Phenolic acids and their amounts in methanolic extract of Stachys byzantine K.
Koch (mg g 'DW).

Estimates of phenolic acids in methanolic extract of Stachys byzantina revealed that the
highest percentage of syringic acid in the studied leaves extracts is about 81.88%. On
the second place in leaf methanolic extract was salicylic acid - 5.81%. Third place with
3.91% was identified for vanillic acid. Other identified phenolic acids were in lower
range from 0.21% to 1.93%.

Previously, syringic acid was identified in several plants including Ardisia elliptica
(Primulaceae) and Schumannianthus dichotomus (Marantaceae) (Rob et al., 2020).
Syringic acid is one of the intermediate products of malvidin (O-methylated
anthocyanidin). Malvidin is a plant pigment responsible for the color of red wine (Malaj
et al., 2013). Syringic acid is also found in red wine and vinegar (Géalvez et al., 1994).
Therapeutic activity of syringic acid is attributed to the presence of methoxy groups
onto the aromatic ring at positions 3 and 5. Syringic acid is able to modulate the
changes of some biological targets such as transcriptional and growth factors, proteins,
signaling molecules involved in progression of different diseases (cerebral ischemia,
diabetes, CVDs, cancer, neuro and liver damage). At the same time, available data
shows that syringic acid has greater industrial applications including photocatalytic
ozonation and bioremediation (Wang et al., 2011; Srinivasulu et al., 2018). The
experimental data has revealed that, presence of syringic acid in Quercus infectoria
plant extract is responsible for its anesthetic and sedative activity (Dar and lkram,
1979).
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The ethyl acetate, methanol, and water extracts of S. byzantina contained considerable
number of flavonoid compounds (31.99, 47.70, and 34.66 mg REs/g extract,
respectively). The inhibitory activity on acetylcholineserase, butrylcholinesterase, o-
amylase is shown by extracts of S. byzantine (Sarikurkcu et al., 2016).

The most important and predominant phenolic compound in the investigated samples of
seven Croatian Stachys taxa (S. alpina, S. officinalis, S. palustris, S. recta subsp. recta,
S. recta subsp. subcrenata, S. salviifolia, and S. sylvatica) was found to be the
chlorogenic acid. In samples of S. recta subsp. recta and S. sylvatica, the amounts of
isoquercitrin, luteolin-7-O-glucoside, and quercitrin were estimated as well. Rutin was
determined in samples of S. recta subsp. recta, S. recta subsp. subcrenata, S. sylvatica,
and S. salviifolia. Interestingly Stachys recta subsp. recta didn’t contain chlorogenic
acid but is characterized by the richest flavonoids content and composition (BiluSic
Vundac et al., 2005, 2007)

Most of genera of the Lamiaceae among which is also Stachys byzantine K. Koch are
rich sources of terpenoids and they also contain a considerable amount of various
iridoid glycosides, flavonoids, and phenolic acids such as rosmarinic acid and other
phenolic compounds (Naghibi et al., 2005). Main component groups found in the
essential oil from aerial parts of Stachys species are monoterpene hydrocarbons,
oxygenated monoterpenes, sesquiterpene hydrocarbons and oxygenated sesquiterpenes.
B-Caryophyllene, germacrene D, a-pinene, B-pinene, a- cadinene, spathulenol were
major terpenes identified essential oil from aerial parts of Stachys species (Bilusi¢
Vundac¢ et al., 2019).

Furthermore, from the aerial parts of S. byzantina three phenylethanoid glycosides,
including verbascoside, 2'-O-arabinosyl verbascoside and aeschynanthoside C were
reported (Aminfar et al., 2019).

According to ethnobotanical studies and literature survey, a similar pattern of
consumption of Stachys species throughout Europe to the East Asia has been
documented. From Europe to Iran, it is generally consumed as herbal tea due to its
volatile components and phenolic species. Similarly, this type of consumption of the
species is observed in South America. For example, in Peru, decoctions of the aerial
parts of Stachys sp. LAM have been consumed as traditional medicine for thousands of
years (Monigatti et al., 2013). This is a very interesting example of similar behaviors of
people living in different geographic regions utilizing an opportunity offered by the
nature. However, it is generally consumed as a rich carbohydrate source in East Asia for
their tich carbohydrate content and they are called Chinese artichoke.

In Poland, Stachys palustris is used as a food source because of the presence of large
number of edible tubers which are used as soup and vodka additives, in salads and raw
snacks (Luczaj et al., 2011). Similar consumptions were also observed in Sweden,
Ukraine and Great Britain. During food shortages in Europe the dried powder of the
Stachys species was used as an additive for bread (Luczaj et al., 2011). The species in
China, Stachys geobombycis, known as DongChongXiaCao, has been used for medical
applications and as tonic for thousands of years. Interestingly, this species is also used
in Europe, China and Japan for similar properties.
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The herbal preparations of Stachys spp. are widely consumed in folk medicine to treat a
broad array of disorders and diseases, including stress, skin inflammations, stomach
disorders and genital tumors (Karioti et al., 2010). Specially, the herbal teas of these
plants, known as “mountain tea”, are used for skin and stomach disorders (Oztiirk et al.,
2009, Delazar et al., 2011).

TO ACCESS ALL THE 31 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sample AllChapter.aspx

Bibliography:

Adamczak A., Buchwald W., Zielinski J., Mielcarek S. (2012). Flavonoid and Organic Acid Content in
Rose Hips (Rosa L., Sect. Caninae Dc. Em. Christ.). Acta Biologica Cracoviensia Series Botanica, 54,
105-112.

Adom K .K., Sorrells M.E., Liu, R.H. (2003). Phytochemical profiles and antioxidant activity of wheat
varieties. J. Agric. Food Chem. 51, 7825-7834.

Aladedunye, F., Kersting, H.J., Matthdus, B. Phenolic extract from wild rose hip with seed: Composition,
antioxidant activity, and performance in canola oil. Eur. J. Lipid Sci. Technol. 116, 1025-1034.

Aminfar P., Abtahi M., Parastar H. (2019). Gas chromatographic fingerprint analysis of secondary
metabolites of Stachys lanata (Stachys byzantine C. Koch) combined with antioxidant activity modelling
using multivariate chemometric methods. J. Chromatogr. A 1602, 432—-440.

Aoki T., Akashi T., Ayabe S. (2000). Flavonoids of leguminous plants: Structure, biological activity, and
biosynthesis. J. Plant Res. 113, 475-488.

Aptin R., Ghavamaldin A., Ahmad T., Mariamalsadat T. (2013). Evaluation of biochemical compounds
Rosa canina L. in North of Iran (Ramsar and Tonekabon heights). J. Med. Plants Res. 7 (45), 3319-3324.
[This presents evaluation of biochemical compounds characteristics in the described plant].

Arora D., Rani A., Sharma A. (2013). A review on phytochemistry and ethnopharmacological aspects of
genus Calendula. Pharmacognosy reviews 7(14), 179-187.

Bankeu J.J., Khayala R., Lenta B.N., D.T. Noungue, S.A, Nguela, S.A. Mustafa, K.Asaad,
M.I.Choudhary, S.T. Prigge, R. Hasanov, A.E. Nkengfack, E.Tsamo, and M.S.Ali (2011). Isoflavone
dimers and other bioactive constituents from the figs of Ficus mucuso. Journal of Natural Products 74(6),
1370-1378. Beckman C.H. (2000). Phenolic-storing cells: keys to programmed cell death and periderm
formation in wilt disease resistance and in general defence responses in plants? Physiol. Mol. Plant
Pathol. 57, 101-110.

Bhimba V., Meenupriya J., Joel E.L., Naveena D.E., Kumar S., Thangaraj M. (2010). Antibacterial
activity and characterization of secondary metabolites isolated from mangrove plant Avicennia officinalis.
Asian Pac. J. Trop. Biomed., 412-420.

Biel W., Jacyno E. (2014). Chemical composition and nutritive value of protein in hulled dwarf oat lines
and the effect on serum lipid profile in rats. Ital. J. Food Sci. 26(2), 203-209.

Bilusi¢ Vunda¢ V. (2019). Taxonomical and phytochemical characterisation of 10 Stachys Taxa recorded
in the Balkan Peninsula Flora: A Review. Plants (Basel) 8(2), 32. [This study presents evaluation of
original biochemical analysis of Stachys species].

©Encyclopedia of Life Support Systems (EOLSS)


https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-79a-17

MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Bilusic Vundac V., Brantner A.H., Misko P. (2007). Content of polyphenolic constituents and antioxidant
activity of some Stachys taxa. Food Chem. 104, 1277-1281.

Bilugic Vundac V., Male§ Z., Plazibat M., Golja P., Cetina-Cizmek B. (2005). HPTLC determination of
flavonoids “ and phenolic acids in some Croatian Stachys taxa. J. Planar Chromatogr. 18, 269-273.

Blumenthal M., Busse W.R., Goldberg A., Gruenwald, J, Hall, T., Riggins, C.W. and Rister, R.S. (1998).
The Complete German Commission E Monographs: Therapeutic Guide to Herbal Medicines. 2nd ed.
Riggins C, editor. Elsevier Health Sciences. Austin (TX): American Botanical Council; 1998.

Brooks P.M. (2006). The burden of musculoskeletal disease: A global perspective. Clin. Rheumatol. 25,
778-781.

Butnariu M., Coradini C.Z. (2012). Evaluation of biologically active compounds from Calendula
officinalis flowers using spectrophotometry. Chem. Cent. J. 6, 35. [This presents approaches to the study
of Calendula officinalis antioxidants composition].

Cai Y.Z., Luo Q., Sun M., Corke H. (2004). Antioxidant activity and phenolic compounds of 112
traditional Chinese medicinal plants associated with anticancer. Life Sci., 74(17), 2157-2184.

Chong K.P., Rossall S., Atong M. (2009). In vitro antimicrobial activity and fungitoxicity of syringic
acid, caffeic acid and 4-hydroxybenzoic acid against Ganoderma Boninense. J. Agric. Sci. 1, 15-20.

Coffey T. (1993). The history and folklore of North American wildflowers. New York: Facts on File.

Cunja V., Mikulic-Petkovsek M., Stampar F., Schmitzer V. (2014). Compound identification of selected
Rose species and cultivars: an insight to petal and leaf phenolic profiles. Journal of the American Society
for Horticultural Science J. Amer. Soc. Hort. Sci. 139(2), 157-166.

Dar M.S., Ikram M. (1979). Studies on Quercus infectoria; isolation of syringic acid and determination of
its central depressive activity. Planta Medica 35, 156-161.

De la Rosa, Alvarez-Parrilla E., Gonzalez-Aguilar G.A. (2010). Fruit and vegetable phytochemicals-
chemistry, Nutritional Value, and Stability, 1st ed.; Wiley-Blackwell: Ames, 1A, USA.

Del Rio D., Rodriguez-Mateos A., Spencer J.P., Tognolini M., Borges G., Crozier A. (2013). Dietary
(poly)phenolics in human health: structures, bioavailability, and evidence of protective effects against
chronic diseases. Antioxidants & redox signaling 18(14), 1818—1892. [This is a case study reporting on
the application of dietary phenolics as protective agents with special reference to chronic diseases]

Delazar A., Delnavazi M.R., Nahar L., Moghadam S.B., Mojarab M., Gupta A., Williams A.S., Demir N.,
Yildiz O., Alpaslan M., Hayaloglu A. (2014). Evaluation of volatiles, phenolic compounds and
antioxidant activities of rose hip (Rosa L.) fruits in turkey. LWT Food Sci.Technol. 57, 126—133.

Dietrych-Szostak D. (2004). Flavonoids in hulls of different varieties of buckwheat and their antioxidant
activity. Proceedings of the 9th International Symposium on Buckwheat, Prague, 621-625.

Dietrych-Szostak D., Oleszek W. (1999). Effect of processing on the flavonoid content in buckwheat
(Fagopyrum esculentum Moench) grain. J. Agric. Food Chem. 47 (10), 4384—4387. [This is a case study
reporting on the effect of processing on the flavonoid content in buckwheat grains]

Ercisli S., Orhan E., Esitken A. (2007). Fatty acid composition of Rosa species seeds in turkey. Chem.
Nat. Compd. 43, 605-606.

Esfandiary E., Karimipour M., Mardani M., Ghanadian M., Alaei H.A., Mohammadnejad D., Esmaeili A.
(2015). Neuroprotective effects of Rosa damascena extract on learning and memory in a rat model of
amyloid-p-induced alzheimer’s disease. Adv. Biomed. Res. 4, 131.

Fabian C., Ju Y-H. (2011). A Review on Rice Bran Protein: its properties and extraction methods.
Critical Reviews in Food Science and Nutrition 51(9), 816-827.

Frum A. (2017). HPLC Determination of polyphenols from Calendula officinalis L. flowers. Acta
Universitatis Cibiniensis. Series E: Food Technology 21(2), 97-101. [This study presents HPLC
evaluation of phenolics analysis of Calendula officinalis L. flowers].

Fu Li., Xu B.T., Xu X.R., Gan R.Y., Zhang Y., Xia E.Q., Li H.B. (2011). Antioxidant capacities and total
phenolic contents of 62 fruits. Food Chem. 129(2), 345-350.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Fujii T., Saito M. (2009). Inhibitory effect of quercetin isolated from rose hip (Rosa canina L.) against
melanogenesis by mouse melanoma cells. Biosci. Biotechnol. Biochem. 73, 1989-1993. [This is a case
study reporting on the application of quercetin isolated from rose hip as effective agent against
melanogenesis]

Gabr A.M.M.,, Sytar O., Ghareeb H., Brestic M. (2019). Accumulation of amino acids and flavonoids in
hairy root cultures of common buckwheat (Fagopyrum esculentum). Physiol Mol Biol Plants 25, 787-797
(2019).

Galvez M.C., Barroso C.G., Pérez-Bustamante J.A. (1994). Analysis of polyphenolic compounds of
different vinegar samples. Z Lebensm Unters Forch 199, 29-31.

Gan R.Y., Kuang L., Xu X.R., Zhang Y.A., Xia E.Q., Song F.L., Li H.B. (2010). Screening of natural
antioxidants from traditional Chinese medicinal plants associated with treatment of rheumatic disease.
Molecules 15(9), 5988-5997.

Ghasemi P.A., Rahnama G.H., Malekpoor F., Roohi B.H. (2011). Variation in antibacterial activity and
phenolic content of Hypericum scabrum L. populations. J. Med. Plants Res., 5(17), 4119-4125.

Giménez-Bastida J.A., Piskuta M., Zielinski H. (2015). Recent advances in development of gluten-free
buckwheat products. Trends in Food Science & Technology 44, 58-65. [This is a case study reporting on
the development of gluten-free buckwheat products]

Goren A.C., Akgicek E., Dirmenci T., Kili¢ T., Mozioglu E., Yilmaz H. (2011a). Fatty acid composition
and chemotaxonomic evaluation of species of Stachys. Nat. Prod. Res. 26, 84-90.

Goren A.C., Piozzi F, Akgigek E, Kilig¢ T., Mozioglu E, Carik¢1 S., Seitzer WN. (2011). Essential oil
composition of twenty-two Stachys species (mountain tea) and their biological activities. Phytochem.
Lett., 448-453.

Goren Ahmed C. (2014). Use of Stachys species (Mountain Tea) as herbal tea and food. Rec. Nat. Prod. 8
(2), 71-82.

Guimaraes R., Barros L., Calhelha R.C., Carvalho A.M., Queiroz M.J.R., Ferreira I.C. (2014). Bioactivity
of different enriched phenolic extracts of wild fruits from northeastern Portugal: A comparative
study. Plant. Foods Hum. Nutr. 69, 37—42.

Haq M., Sani W., Hossain A.B.M.S., Taha R.M., Monneruzzaman K.M. (2011). Total phenolic contents,
antioxidant and antimicrobial activities of Bruguiera gymnorrhiza. J. Med. Plants Res. 5(17), 4112-4118.

Harborne J.B. (1980). Secondary Plant Products, Bell, E.A and Charlwood, B.W. (Eds), Enciclopedia
Plant Physiol. Springer-Verlag, Berlin, 8: 329.

Hattenschwiler S., Vitousek P.M. (2000). The role of polyphenols in terrestrial ecosystem nutrient
cycling. Trends Ecol. Evol., 15, 238- 243.

Honério 1.C.G., Bonfim F.P.G., Montoya S.G., Casali V.W.D., Leite J.P.V., Cecon P.R. (2016). Growth,
development and content of flavonoids in calendula (Calendula officinalis L.). Acta Scientiarum.
Agronomy 38(1), 69-75.

Horvath E., Pal M., Szalai G., Paldi E., Janda T. (2007) Exogenous 4- hydroxybenzoic acid and salicylic
acid modulate the effect of shortterm drought and freezing stress on wheat plants. Biol. Planta 51(3), 480-
487. [This study the phenomenon of a exogenous 4- hydroxybenzoic acid and salicylic acid modulate the
effect of shortterm drought and freezing stress]

Hruby A., Hu, F. B. (2015). The Epidemiology of Obesity: A Big Picture. PharmacoEconomics, 33(7),
673—-689.

Hubert P.A., Lee S.G., Lee, S.-K., Chun, O.K. (2014). Dietary polyphenols, berries, and age-related bone
loss: A review based on human, animal, and cell studies. Antioxidants 3, 144—158.

Hvattum E. (2002). Determination of phenolic compounds in rose hip (Rosa canina) using liquid
chromatography coupled to electrospray ionisation tandem mass spectrometry and diode-array detection.
Rapid Commun Mass Spectrom. 16(7):655-62.

Iwashina T. (2000). The structure and distribution of the flavonoids in plants. J. Plant Res. 113, 287-299.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Jimenez S., Gascon S., Luquin A., Laguna M., Ancin-Azpilicueta C., Rodriguez-Yoldi M.J. (2016). Rosa
canina extracts have antiproliferative and antioxidant effects on Caco-2 human colon cancer. PLoS
ONE 11, e0159136.

Jiménez S., Jiménez-Moreno N., Luquin A., Laguna M., Rodriguez-Yoldi M.J., Ancin-Azpilicueta C.
(2017). Chemical composition of rosehips from different Rosa species: An alternative source of
antioxidants for food industry. Food Add. Contam. Part A 2017.

Kalogianni A.I., Lazou T., Bossis I., Gelasakis A. I. (2020). Natural Phenolic Compounds for the Control
of Oxidation, Bacterial Spoilage, and Foodborne Pathogens in Meat. Foods (Basel, Switzerland) 9(6),
794.

Karakaya S., Koca M., Sytar O., Duman H. (2019). Determination of natural phenolic compounds of
Ferula longipedunculata Pesmen and assessment their antioxidant and anticholinesterase
potentials. Natural Product Research, 1-3.

Karakaya S., Koca M., Sytar O., Duman H. (2020). The natural phenolic compounds and their antioxidant
and anticholinesterase potential of herb Leiotulus dasyanthus (K. Koch) Pimenov & Ostr. Nat Prod Res.
34(9):1303-1305.

Karioti A., Bolognesi L., Vincieri F.F., Bilia A.R. (2010). Analysis of the constituents of aqueous
preparations of Stachys recta by HPLC-DAD and HPLC-ESI-MS. J. Pharm. Biomed. Anal. 53, 15-23.

Kato N, Kayashita J, Tomotake H. (2001). Nutritional and physiological functions of buckwheat protein.
Recent Research Development Nutrition 4, 113-119.

Kerasioti E., Apostolou A., Kafantaris 1., Chronis K., Kokka E., Dimitriadou C., Tzanetou E.N., Priftis
A., Koulocheri S.D., Haroutounian S.A., Kouretas D., Stagos, D. (2019). Polyphenolic composition of
Rosa canina, Rosa sempervivens and Pyrocantha coccinea extracts and assessment of their antioxidant
activity in human endothelial cells. Antioxidants (Basel, Switzerland) 8(4), 92.

Kharazmi A., Winther, K. (1999). Rose hip inhibits chemotaxis and chemiluminescence of human
peripheral blood neutrophils in vitro and reduces certain inflammatory parameters in
vivo. Inflammopharmacology 7, 377-386.

Kilian M., Stankowski S., Gro8 E., Smetanska I. (2016). Product design in the development of recipes of
gluten-free and sugar- reduced bakery products. Mechanic and Technology 1, 23-27.

Kim S.-J., Kawaharada C., Suzuki T., Saito K., Hashimoto N., Takigawa S., Noda T., Matusra Endo C.,
and Yamauchi H. (2006). Effect of natural light periods on rutin, free amino acid and vitamin C contents
in the sprouts of common (Fagopyrum esculentum Moench) and tartary (F. tataricum Gaertn.)
buckwheats. Food Sci. Technol. Res. 12 (3), 199-205. [This is a case study reporting on the effects of
natural light periods on rutin, free amino acid and vitamin C contents in the sprouts of buckwheat]

King A., Young G. (1999). Characteristics and occurrence of phenolic phytochemicals. J. Am. Diet Assoc.
99(2), 213-218.

Kirkeskov B., Christensen R., Biigel S., Bliddal H., Danneskiold-Samsge B., Christensen L.P., Andersen
J.R. (2011). The effects of rose hip (Rosa canina) on plasma antioxidative activity and c-reactive protein
in patients with rheumatoid arthritis and normal controls: A prospective cohort study. Phytomedicine 18,
953-958.

Kondratyuk T.P., Pezzuto J.M. (2004). Natural product polyphenols of relevance to human health. Pharm
Biol. 42, 46-63.

Koyama M., Nakamura C., Nakamura K. (2013). Changes in phenols contents from buckwheat sprouts
during growth stage. J Food Sci Technol 50, 86-93.

Krochmal-Marczak B., Cebulak T., Kapusta I., Oszmianski J., Kaszuba J., Zurek N. (2020). The content
of phenolic acids and flavonols in the leaves of nine varieties of sweet potatoes (Ilpomoea batatas L.)
depending on their development, grown in Central Europe. Molecules (Basel, Switzerland) 25(15), 3473.

Kiiltiir S. (2007). Medicinal plants used in Kirklareli Province (Turkey). J Ethnopharmacol. 111, 341-
364.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Kurkin V.A., Sharova O.V. (2007). Flavonoids from Calendula officinalis flowers. Chem Nat
Compd 43, 216-217.

Lattanzio V., Ruggiero P. (2003). I composti fenolici di interesse biologico. In Biochimica Agraria, Ed by
Scarponi L. Patron Editore, Bologna, pp. 631-692.

Li Y., Zhang L., Wang X., Wu W., Qin R. (2019). Effect of syringic acid on antioxidant biomarkers and
associated inflammatory markers in mice model of asthma. Drug Dev Res. 80, 253— 261. [This is a case
study reporting on the application of syringic acid on antioxidant biomarkers and associated inflammatory
markers in mice model of asthma]

LiuM., XuY.,Han X,, Liang C., Yin L., Xu L., Qi Y., Zhao Y., Peng J., Sun C. (2014). Potent effects of
flavonoid-rich extract from Rosa laevigata michx fruit against hydrogen peroxide-induced damage in
PC12 cells via attenuation of oxidative stress, inflammation and apoptosis. Molecules 19, 11816—11832.

Luczaj L.J., Svanberg 1., Kéhler P. (2011). Marsh woundwort, Stachys palustris L. (Lamiaceae): an
overlooked food plant. Genet. Resour. Crop. Ev. 58, 783-793.

Malaj N.,De Simone B.C., Quartarolo A.D.,Russo N.(2013). Spectrophotometric study of the
copigmentation of malvidin 3-O-glucoside with p-coumaric, vanillic and syringic acids. Food Chem. 141,
3614-3620

Magsood S., Benjakul S., Abushelaibi A., Alam A. (2014). Phenolic compounds and plant phenolic
extracts as natural antioxidants in prevention of lipid oxidation in seafood: a detailed review.
Comprehensive reviews in food science and food safety 13, 1125-1140. [This is a case study reporting on
the development of use plant phenolic extracts as natural antioxidants in prevention of lipid oxidation in
seafood]

Marmol 1., Sanchez-de-Diego C., Jiménez-Moreno N., Ancin-Azpilicueta C., Rodriguez-Yoldi M. J.
(2017). Therapeutic applications of rose hips from different rosa species. International journal of
molecular sciences 18(6), 1137.

Marvin H.J.P., Mastebroek H.D., Becu D.M.S., Janssens R.J.J. (2000). Investigation into the prospects of
five novel oilseed crops within Europe. Outlook Agric. 29, 47-53.

Miguel M., Barros L., Pereira C., R.C.Calthelha, P.A.Garcia, M.A.Castro, C. Santos-Bulega and
ICFRFerreira. (2016). Chemical characterization and bioactive properties of two aromatic plants:
Calendula officinalis L. (flowers) and Mentha cervina L. (leaves). Food & Function 27(5), 2223-2232.

Moerman D. E. (1998). Native American ethnobotany., Timber Press Inc., Portland, US, 1998.

Monigatti M., Bussmann RW, Weckerle CS. (2013). Medicinal plant use in two Andean communities
located at different altitudes in the Bolivar Province Peru. J. Ethnopharmacol. 145, 450- 464.

Montazeri N., Baher E., Mirzajani F., Barami Z., Yousefian S. (2011). Phytochemical contents and
biological activities of Rosa canina fruit from Iran. J. Med. Plants Res. 5, 4584-4589.

Morishita T., Yamaguchi H., Degi K. (2007). The contribution of polyphenols to antioxidative activity in
common buckwheat and tartary buckwheat grain. Plant Prod. Sci. 10 (1), 99-104.

Nadeem M., Anjum F.M., Hussain S., Khan M.R., Shabbir M.A. (2011). Assessment of the antioxidant
activity and total phenolic contents of sunflower hybrids. Pak. J. Food Sci. 21 (1-4), 7-12.

Nagatomo A., Nishida N., Fukuhara 1., Noro A., Kozai Y., Sato H., Matsuura Y. (2015). Daily intake of
rosehip extract decreases abdominal visceral fat in preobese subjects: A randomized, double-blind,
placebo-controlled clinical trial. Diabetes Metab. Syndr. Obes. 8, 147.

Naghibi F., Mosaddegh M., Mohammadi S., Ghorbani A. (2005). Labiatae family in folk medicine in
Iran: from ethnobotany to pharmacology. Iran. J. Pharm. Res., 2, 63-79.

Ninomiya K., Matsuda H., Kubo M., Morikawa T., Nishida N., Yoshikawa M. (2007). Potent anti-obese
principle from Rosa canina: Structural requirements and mode of action of trans-tiliroside. Bioorg. Med.
Chem. Lett. 17, 3059-30064.

Nowak R., Gawlik-Dzikib U. (2007). Polyphenols of Rosa L. leaves extracts and their radical scavenging
activity. Z. Naturforsch. 62 c, 32-38.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Olennikov D.N., Kashchenko N.I. (2014). Componential profile and amylase inhibiting activity of
phenolic compounds from Calendula officinalis L. Leaves. Sci. World J., Article 654193. [This study
presents evaluation of original biochemical analysis of Calendula officinalis L. leaves and and amylase
inhibiting activity of phenolic compounds from it extracts].

Orhan N., Aslan M., Hosbas S., Deliorman O.D. (2009). Antidiabetic effect and antioxidant potential
of Rosa canina fruits. Pharmacogn. Mag. 5, 309.

Oztiirk M., Duru M.E., Aydo gmu,s-Oztiirk F., Harmandar M., Mahligch M., Kolak U., Ulubelen A.
(2009). GC-MS analysis and antimicrobial activity of essential oil of Stachys cretica subsp. smyrnaea.
Nat. Prod. Commun. 4, 109-114.

Pandey K.B., Rizvi S.I. (2009). Plant polyphenols as dietary antioxidants in human health and
disease. Oxidative medicine and cellular longevity 2(5), 270-278.

Park C.H., Kim Y.B., Choi Y.S., Heo K., Kim S.L., Lee K.C., Chang K.J., Lee HB. (2008). Rutin content
in food products processed from groats, leaves, and flowers of buckwheat. Fagopyrum 17, 63—66. [This is
a case study reporting on the characteristics of rutin content in food products processed from groats,
leaves, and flowers of buckwheat]

Pillaiyar T., Manickam M., Namasivayam V. (2017). Skin whitening agents: Medicinal chemistry
perspective of tyrosinase inhibitors. J. Enzyme Inhib. Med. Chem. 32, 403—425. [This is a case study
reporting on the medicinal chemistry perspective of tyrosinase inhibitors as skin whitening agents]

Pugazhendhi D., Pope G.S., Darbre P.D. (2005). Oestrogenic activity of phydroxybenzoic acid (common
metabolite of paraben esters) and methylparaben in human breast cancer cell lines. J. Appl. Toxicol. 25,
301-309.

Quin P., Wang Q., Shan F., Hou Z., Ren G. (2010). Nutritional composition and flavonoids content of
flour from different buckwheat cultivars. International Journal of Food Science & Technology 45(5),
951-958. [This study presents evaluation of nutritional composition and flavonoids content of flour from
different buckwheat cultivars].

Raal A., Kirsipuu K. (2011). Total flavonoid content in varieties of Calendula officinalis L. originating
from different countries and cultivated in Estonia. Natural Product Research 25 (6), 658-662.

Rahman M.M., Sarker S.D., Mojarrab M. (2011). Lavandulifolioside B: A new phenylethanoid glycoside
from the aerial parts of Stachys lavandulifolia Vahl. Natural Product Research 25, 8—16.

Rein E., Kharazmi A., Winther K. (2004). A herbal remedy, hyben vital (stand. Powder of a subspecies
of Rosa canina fruits), reduces pain and improves general wellbeing in patients with osteoarthritis—a
double-blind, placebo-controlled, randomised trial. Phytomedicine 11, 383—-391.

Rigane G., Younes B.S., Ghazghazi H., Salem B.R. (2013). Investigation into the biological activities and
chemical composition of Calendula officinalis L. growing in Tunisia. Int. Food Res. J. 20(6), 3001-3007.

Rob M.M., Hossen K., Iwasaki A., Suenaga K., Kato-Noguchi H. (2020). Phytotoxic activity and
identification of phytotoxic substances from Schumannianthus dichotomus. Plants (Basel) 9(1), 102.
[This study presents original evaluation of phytotoxic activity and identification of phytotoxic substances
from Schumannianthus dichotomus].

Roman I., Stanila A., Stanila S. (2013). Bioactive compounds and antioxidant activity of Rosa canina L.
biotypes from spontaneous flora of Transylvania. Chem. Cent. J. 7, 73

Safdar W., Majeed H., Naveed I., Kayani W.K., Ahmed H., Hussain S., A.Kamal, (2010).
Pharmacognostical study of the medicinal plant Calendula officinalis L. (family Compositae). Int J Cell
Mol Biol. 1, 108-16.

Salehi B., Machin L., Monzote L., Sharifi-Rad J., Ezzat S. M., Salem M. A., Merghany R. M., El Mahdy
N.M.,, Kili¢ C. S., Sytar O., Sharifi-Rad M., Sharopov F., Martins N., Martorell M., Cho W.C. (2020).
Therapeutic Potential of Quercetin: New Insights and Perspectives for Human Health. ACS omega 5(20),
11849-11872.

Sarikurkcu C., Kocak M.S., Uren M.C., Calapoglu M., Tepe A.S. (2016). Potential sources for the
management global health problems and oxidative stress: Stachys byzantina and S. iberica subsp. iberica
var. densipilosa. Eur. J. Integr. Med. 8, 631-637.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Sawada H., Shim LS., Usui K. (2006). Induction of benzoic acid 2- hydroxylase and salicylic acid
biosynthesis—modulation by salt stress in rice seedlings. Plant Sci. 171(2), 263-270. [This study the
phenomenon of a induction of benzoic acid 2- hydroxylase and salicylic acid biosynthesis by salt stress in
rice seedlings]

Seephonkai P., Popescu R., Zehl M.,G. Krupitza, E. Urban, B.Kopp. (2011). Ferruginenes A-C from
Rhododendron ferrugineum and their cytotoxic evaluation. Journal of Natural Products 74(4), 712-717.

Seo J.M., Lee D.B., Arasu M.V., Wu Q., Suzuki T., Yoon Y-H., Lee S-W., Park S.U., Kim, S-J. (2013).
Quantitative differentiation of phenolic compounds in different varieties of buckwheat cultivars from
China, Japan and Korea. J. Agric. Chem. Environ. 4, 109-116.

Siddique N.A., Mujeeb M., Najmi A.K., Akram M. (2010). Evaluation of antioxidant activity,
quantitative estimation of phenols and flavonoids in different parts of Adegle marmelos African Journal of
Plant Science 4 (1), 001-005.

Smith-Becker J., Marois E., Huguet E.J., Midland S.L., Sims J.J., Keen N.T. (1998). Accumulation of
salicylic acid and 4-hydroxybenzoic acid in phloem fluids of cucumber during systemic acquired
resistance is preceded by a transient increase in phenylalanine ammonia-lyase activity in petioles and
stems. Plant Physiol. 116, 231-238.

Srinivasulu C., Ramgopal M., Ramanjaneyulu G., Anuradha C.M., Suresh Kumar C. (2018). Syringic
acid (SA) — A review of its occurrence, biosynthesis, pharmacological and industrial importance. Biomed
Pharmacother. 108, 547-557. [This is a case study reporting on the role of syring acid in biosynthesis in
plants and also it pharmacological effects]

Stalikas C.D. (2007). Extraction, separation, and detection methods for phenolic acids and flavonoids. J.
Sep. Sci. 30, 3268-3295.

Steadman K.J., Burgoon M.S., Lewis B.A., Edwardson S.E., Obendorf R.L. (2001). Buckwheat seed
milling fraction: description, macronutrient composition and dietary fibre. Journal of Cereal Science 33,
271-278.

Sui X.-F., Li X., Qin L.-K., Zhao Y., Lin M. (2012). Analysis of volatile aroma compounds in steamed
and roasted whole tartary buckwheat teas and distribution of major chemical components during the
production process. J Food Science 33(22), 269-273

Sujak A., Kotlarz A., Strobel W. (2006). Compositional and nutritional evaluation of several lupin seeds.
Food Chemistry 98, 711-719.

Sytar O., Biel W., Smetanska I., Brestic M. (2018). Bioactive compounds and their biofunctional
properties of different buckwheat germplasms for food processing. In: Meiliang Zhou, Ivan Kreft, Galina
Suvorova, Yu Tang and Sun Hee Woo, editors, Buckwheat Germplasm in the World. Chennai: Academic
Press, 2018, 191-204.

Sytar O., Hemmerich I., Zivcak M., Rauh C., Brestic M. (2018). Comparative analysis of bioactive
phenolic compounds composition from 26 medicinal plants. Saudi Journal of Biological Sciences 25 (4),
631-641.

Sytar O. (2015). Phenolic acids in the inflorescences of different varieties of buckwheat and their
antioxidant activity. Journal of King Saud University — Science 27 (2), 136-142.

Sytar O., Bruckova K., Kovar M., Zivcak M., Hemmerich I., Brestic M. (2017). Nondestructive detection
and biochemical quantification of buckwheat leaves using visible (VIS) and near-infrared (NIR)
hyperspectral reflectance imaging. Journal of Central European Agriculture 18 (4), 864-878.

Sytar O., Brestic M., Zivcak M., Tran L.-S.P. (2016). The contribution of buckwheat genetic resources to
health and dietary diversity. Current Genomics 17, 193-206.

Sytar O., Borankulova A., Hemmerich 1., C. Rauh, I.Smetanska (2014). Effect of chlorocholine chlorid
on phenolic acids accumulation and polyphenols formation of buckwheat plants. Biol res 47, 19. [This
study the phenomenon of a induction by chlorocholine chlorid on phenolic acids accumulation and
polyphenols formation of buckwheat plants]

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Sytar O., Kosyan A., Taran N. I.Smetanska (2014). Anthocyanin’s as marker for selection of buckwheat
plants with high rutin content. Gesunde Pflanzen 66, 165—169.

Tan J.W., Bednarek P., Liu H.K., Schneider B., Svatos A., Hahlbrock K. (2004). Universally occurring
phenylpropanoid and species-specific indolic metabolites in infected and uninfected Arabidopsis thaliana
roots and leaves. Phytochemistry 65, 691-699.

Thwe A.A., Kim J.K., Li X., Kim Y.B., Uddin M.R., Kim S.J., Suzuki T., Park N.I., Park S.U. (2013).
Metabolomic analysis and phenylpropanoid biosynthesis in hairy root culture of tartary buckwheat
cultivars. Plos One 8, €65349 [This study the phenomenon of a induction phenylpropanoid biosynthesis
in hairy root culture of tartary buckwheat cultivars]

Tumbas V.T., Canadanovic-Brunet J.M., Cetojevic-Simin D.D., Cetkovic G.S., Ethilas S.M., Gille L.
(2012). Effect of rosehip (Rosa canina L.) phytochemicals on stable free radicals and human cancer
cells. J. Sci. Food Agric. 92, 1273-1281.

Tiirkben C., Uylaser V., Incedayi B., Celikkol 1. (2010). Effects of different maturity periods and
processes on nutritional components of rose hip (Rosa canina L.). J. Food Agric. Environ. 8, 26-30.

Ukiya M., Akihisa T., Yasukava K., Tokuda H., Suzuki T., Kimura Y. (2006). Antiinflammatory, anti-
tumorpromoting and cytotoxic activities of constituents of marigold (Calendula officinalis) flowers. J Nat
Prod. 69, 1692-1696. [This is a case study reporting on the antiinflammatory, anti-tumorpromoting and
cytotoxic activities of antioxidants of marigold (Calendula officinalis) flowers]

Velten J., Lavallee K.L., Scholten S., Meyer A.H., Zhang X.C., Schneider S., Margraf J. (2014). Lifestyle
choices and mental health: a representative population survey. BMC psychology 2(1), 58.

Vidal-Ollivier E., Elias R., Faure F., Babadjamian A., Crespin F., Balansard G., Boudon G. (1989).
Flavonol glycosides from Calendula officinalis flowers. Planta Med. 55(1):73-4.

Wang X., Tang S., Zhai H., Duan H. (2011). Studies on anti-tumor metastatic constituents from Ardisia
crenata. Zhongguo Zhong Yao Za Zhi., 36, 881-885.

Watanabe M. (2007). An anthocyanin compound in buckwheat sprouts and its contribution to antioxidant
capacity. Biosci.Biotech.Bioch. 71 (2), 579-582. [This is a case study reporting on the role of
anthocyanins of buckwheat and in its contribution to antioxidant capacity]

Watanabe M., Ohshita Y., Tsushida T. (1997). Antioxidant compounds from buckwheat (Fagopyrum
esculentum Moench) hulls. Agric. Food Chem. 45 (4), 1039-1044.

Winther K., Vinther Hansen A.S., Campbell-Tofte J. (2016). Bioactive ingredients of rose hips (Rosa
canina L) with special reference to antioxidative and anti-inflammatory properties: in vitro studies.
Botanics: Targets and Therapy 6, 11-23.

Wojdyto A., Oszmianski J., Czemerys R. (2007). Antioxidant activity and phenolic compounds in 32
selected herbs. Food Chem. 105 (3), 940-949

Xing W., Singgih A., Kapoor A., Alarcon C.M., Baylink D.J., Mohan S. (2007). Nuclear Factor-E2-
Related Factor-1 mediates ascorbic acid induction of osterix expression via interaction with antioxidant-
responsive element in bone cells. J. Biol. Chem. 282, 22052-22061.

Yan M.H., Wang X., Zhu X. (2013). Mitochondrial defects and oxidative stress in alzheimer disease and
parkinson disease. Free Radic. Biol. Med. 62, 90-101.

Yang M.L., Kuo P.C., Hwang T.L., Wu T.S. (2011). Anti-inflammatory principles from Cordyceps
sinensis. Journal of Natural Products. 74(9), 1996-2000.

Yesilada E., Ustiin O., Sezik E., Takaishi Y., Ono Y., Honda G. (1997). Inhibitory effects of Turkish folk
remedies on inflammatory cytokines: interleukin-1 alpha, interleukin-1 beta and tumor necrosis factor
alpha. J Ethnopharmacol. 58, 59-73.

Zielinska D., Szawara-Nowak D., Zielinski H. (2009). Antioxidative and anti-glycation activity of bitter
buckwheat tea. Eur. J. Plant Sci. Biotech. 3, 79-83.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Several Important Medicinal Plants, Comparative Analysis of
Bioactive Compounds of Total Phenolic and Flavonoids Content - Oksana Sytar

Biographical Sketch

Dr. Oksana Sytar is writing habilitation work at the Department of Plant Biology, Institute Biology and
Medicine, Kiev national university of Taras Shevchenko, Ukraine. The development of research interests
of Dr. Sytar is based on few international postdoctoral stays (India, Slovakia, Germany, France) in the
different countries in the world and developed international activities. Dr. Oksana Sytar scientific interest
is mainly focused on the biochemistry of secondary metabolites and metabolomics which are important
tools in many disciplines, including research on plant resources for food and pharmaceutical use. Special
interests are developing methods for obtaining and screening plant secondary metabolites
(nathtodianthrones, phenolic acids, catechins, anthocyanins, sulpholipids, differ alliins), which are
characterized by the health-promoting properties and can be used as functional food components or
nutraceuticals. The main topic of research activity is biodiversity of useful plants which are a crucial
player in the emerging field of functional food and nutrition industry and see themselves as especially
dedicated to improving the quality of life as well as to ensuring a variability of products with high quality
for the international food and drugs market what based on plants biodiversity. The scientific activity is
documented by more than 90 research or conference papers, and 8 book chapters.

©Encyclopedia of Life Support Systems (EOLSS)



