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should look for natural antimicrobial and antioxidant 
compounds in plants such as the Asteraceae family.
The growth and multiplication of microbial food 
spoilage reduce the maintainability and quality of 
food products and also endangers consumers’ health. 
To deal with this situation, various types of chemical 
food preservatives and antibiotics are used in the food 
industry, which has caused antimicrobial resistance that 
causes microbial food spoilage. On the other hand, 
the negative effects of long-term usage of chemical 
preservatives on the human gastrointestinal tract are 
not hidden from anyone. Traditional herbs have been 
used in the treatment of disease because of their useful 
properties. All of these factors have led humans to use 
medicinal herbs as natural preservatives with many 
therapeutic effects in medicine and food. Extensive 
research has proven medicinal herbs’ antimicrobial, 
antiviral, and antioxidant properties (Pesewu et al., 
2008; Nasirpour et al., 2014). Also, more than half 
(80%) of the world’s society in developing regions 

1. Introduction

Today, the production and consumption of 
vegetables and fruits are rising due to consumer 
demand to eat healthy foods. Among vegetables, 

herbs are considered healthy food due to the presence 
of effective therapeutic and nutritional compounds. 
The edible parts of medicinal herbs contain a variety 
of bioactive compounds such as vitamins, minerals, 
fiber, inulin, and polyphenols, which all are liable to 
increase the quality of food. All of these reasons lead 
to the use of medicinal herbs as a source of healthy 
products for the improvement of functional foods 
(Frutos et al., 2019). Within the past few decades, a large 
number of medicinal and herbal drugs have attracted 
popularity from the scientific community regarding 
their broad valuable pharmaceutical, therapeutic 
features, etc. (Mohammadhosseini et al., 2021; Vignesh 
et al., 2021). Thus, to create a healthy diet, one 

dor: 20.1001.1.25883623.2022.6.3.1.1

Medicinal herbs, including the Asteraceae family (AF), have different antimicrobial and 
therapeutic effects. Therefore, they can be used as health factors in the food and medicinal 
industries. In this systematic review, the essential information was collected from the relevant 
databases, e.g., PubMed, Science Direct, and Google Scholar based on medicinal herbs, AF, 
essential oil, antimicrobial, antioxidant, therapeutic effect, and COVID-19 keywords. AF can 
be used as safe preservatives and food additives with a specific amount of consumption in 
the food industry thanks to their good flavor, antioxidant and antimicrobial effect. Due to 
their therapeutic effects, they can improve the health role of food. AF herbs contain important 
bioactive compounds, but not all of them can be used as medicine and food supplements 
since yarrow, chamomile, and artichoke exhibit toxic effects in high dosage, therefore, the 
consumption of these herbs should be considered to not endanger the health of the consumer.
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were searched in the PubMed, Science Direct, and 
Google Scholar databases from 2000 to 2021.
Inclusion and exclusion standards of the studied 
articles: Articles that examined the therapeutic, 
antimicrobial, antioxidant effects, and effective 
compounds in Asteraceae family herbs were 
included in this study. Articles that were outside our 
goal, and also to avoid duplicating related articles 
that had an older publication year were excluded.

2.2. Findings

Based on the data in Fig. 1, out of 1049 articles were 
found by searching scientific databases, including 
Science Direct, Google Scholar, and PubMed. 670 
related articles were found, and 454 research pieces 
were identified and selected according to the purpose 
of the study. The reason for deleting the rest of the 
articles was non-compliance with the purpose of the 
research. Finally, 297 articles were included in the 
study due to the removal of old and similar articles.
Then, Asteraceae family herbs were classified according 
to their therapeutic effect, antimicrobial effect, major 
habitats, effective compounds, and how they work. Each 
herb of this family has its ideal and unique specialties. In 
this section, scientific studies evaluating the beneficial 
attributes of the selected herbs will be described.
Achillea millefolium L.: There are 110 to 140 herbaceous 
species (Azizi et al., 2010). It is hairy, green, compact 
and the height of the stem is 20 to 90 cm (Rehuš and 
Neugebauerová 2011). Achillea millefolium usage 
in the nutrition science and food industry: Due to its 
antibacterial and aromatic effect, it can be used as a 
natural seasoning (Baggio et al., 2002; Cavalcanti et 
al., 2006) and preservative in the food industry as 
well as storage pest control (Darnahal et al., 2020).
Arctium lappa L. or burdock: A biennial herbaceous herb 
with a thick, snake-like branching stem covered with 
coarse hairs. The leaves are large and broad, drooping on 
the stem and the root is long and spindly (Zargari 1991).
Arctium lappa or burdock usage in the nutrition science 
and food industry: In Chinese societies, its consumption 
is recommended as a healthy and nutritious food (Chan 
et al., 2011). Eating its root at night helps maintain a 
healthy gut microflora. As a prebiotic, the inulin in it 
stimulates the growth of bifid bacteria and lactobacilli 
(Zargari 1991; Milani et al., 2012; Rasouli et al., 2017).
New pectin, abbreviated to ALP-2, consisting of 
galacturonic acid, glucuronic acid, rhamnose, galactose, 
glucose, arabinose, and xylose was extracted from 
it, which can be used as an active component in a 
functional food or as a therapeutic agent in relieving 
constipation. The pectin in Arctium lappa reduces the 
contact of lipids with lipase by increasing the viscosity 
of the contents of the gastrointestinal tract, thus 
preventing lipolysis, and as a prebiotic by regulating 
the gut microbial, is effective in maintaining the health 
of the gastrointestinal tract (Li et al., 2019). Another 
pectin, abbreviated to ASALP, consisting of rhamnose, 
arabinose, xylose, glucose, and galactose, was 
obtained from Arctium lappa, which has a beneficial 
effect on the gut microbial flora (Zhang al., 2020a).
Artemisia annua L. or sweet wormwood: A yellow 

often uses herbs for main health care (Khushtar et al., 
2018). A lot of comprehensive research has shown the 
antimicrobial, antiviral, and antioxidant effects of herbs 
(Aali et al., 2017; Kazeminia et al., 2017; Mahmoudi et al., 
2017a, 2017b; Ghara et al., 2018; Mehrabi et al., 2021).
The Asteraceae family is one of the most common 
groups of herbs used in traditional medicine and food. 
The species Achillea millefolium L., Chamaemelum 
nobile L., Arctium lappa L., Bellis perennis L., 
Artemisia annua L., Calendula officinalis L., Arnica 
montana L., Artemisia aucheri L., Artemisia persica L., 
Eupatorium cannabinum L., Matricaria chamomilla 
L., Cichorium intybus L., Taraxacum officinale L., 
Polygonum bistorta L., Helichrysum stoechas L., 
and Cynara scolymus L. have grown in different 
parts of the world (Garcia-Oliveira et al., 2021).
The use of medicinal herbs in the human diet is due 
to nutritional and therapeutic effects that originate 
from antimicrobial, antioxidant, and other beneficial 
effects on human health. Asteraceae family herbs are 
among the medicinal herbs with these properties that 
are greatly used in the medicinal and food industries 
with their various effective compounds (Azizi et al., 
2010). Also, the urgent human need to use economical, 
available, effective, and safe preservatives have led to 
the use of Asteraceae family herbs that contain valuable, 
available, and economical compounds (Karimipour 
Saryazdi et al., 2020). On the other hand, the use of 
medicinal herbs as a food additive is being forgotten 
and this science must be protected so we can use it in 
the future (Mir et al., 2021). As a result, in the current 
study, our aim was to demonstrate the significance of 
using selected herbs of the Asteraceae family in the 
medicinal and food industries. This article distinguishes 
their current uses and suitability for the development 
of functional food industrial applications. The 
essential oils, phenolic compounds, and sesquiterpene 
lactones are some of the major constituents related 
to various bioactivities. Thus, they could be interested 
in the development of new functional foods.

2. Experimental 

2.1. General instrumentation

There are several species of herbs in the Asteraceae family. 
Thus, species were selected for a more detailed study 
that their application in food and traditional medicine 
has been published in prestigious journals. In particular, 
this review has focused on the following species: 
Achillea millefolium L., Arctium lappa L., Artemisia annua 
L., Artemisia aucheri L., Artemisia persica L., Cichorium 
intybus L., Cynara scolymus L., Matricaria chamomilla 
L., and Polygonum bistorta L. In this systematic 
review, we examined the benefits of using selected 
herbs of the Asteraceae family as a safe functional 
compound in the food industry and pharmacology. 
Findings of the research were obtained by reviewing 
other studies in the world that have been published 
in reputable journals about Asteraceae family herbs. 
The keywords including medicinal herbs, 
Asteraceae family, essential oil, antimicrobial, 
antioxidant, therapeutic effect, and COVID-19 
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herbaceous herb with a camphor-like odor that is 
spread all over the world (Zheng 1994). Artemisia 
annua usage in the nutrition science and food industry: 
It is traditionally used in the form of herbal tea (Lang 
et al., 2019). It is used as a seasoning along with some 
spicy aromatic vegetables such as coriander (Fu et al., 
2020). It has antioxidant (Juteau et al., 2002), antifungal 
(Firouzbakhsh et al., 2014), and anti-insect effects 
(Tripathi et al., 2000; Zhang et al., 2008 ;Hosseinpour et al., 
2011), so it can be considered as a preservative in edible 
coatings and a harmless compound for the environment 
to control grain storage pests (Oftadeh et al., 2020).
Artemisia aucheri L.: It is a shrub herb with a height of 
25 to 50 cm that grows where annual rainfall is more 
than 300 mm, which is why it forms the predominant 
vegetation of steppe and semi-steppe areas. Studies 
on this herb have shown the existence of flavonoids, 
saponins, lipids, and bitter compounds in different 
sections of the herb (Jafari Dinani et al., 2010).
Artemisia aucheri usage in the nutrition science and 
food industry: The repellent effect of Artemisia aucheri 
on grain storage pests has been confirmed and due to 
its antioxidant effects, it can be used as a preservative 
in the food industry. Contains effective compounds 
to inhibit the expression of genes involved in biofilm 
formation in methicillin-resistant Staphylococcus 
aureus (MRSA) (Ramak and Sefidkon 2008).
Artemisia persica L.: A herbaceous, perennial, 
and self-seeding herb with compressed leaves, 
stems with a wooden base covered with fibers, 
and 90 to 120 cm high (Choi et al., 2013).
Artemisia persica usage in the nutrition science and 
food industry: It is used in aromatizing all kinds of 
food and beverages. It is anti-fungal and anti-bacterial. 
Its phenolic compounds, such as flavonoids and 
proanthocyanidins, have antioxidant functions that 
make Artemisia a natural preservative (Choi et al., 2002; 
Mehani et al., 2018). The antibacterial effect of Artemisia 
persica is due to the combination of sesquiterpene 

Fig. 1. Steps for selecting and entering studies into research by searching science databases including Science Direct 
(S-D), Google Scholar (G-S), and PubMed (P-M).

and lactone, and its anti-insect effect is due to the 
combination of 1-8-cineol and α-thujone (Höld et al., 
2000; Aggarwal et al., 2001). Using Artemisia persica 
is recommended to control grain storage pests and 
antifungal coatings in aquaculture (Sonker et al., 2015).
Cichorium intybus L. or chicory: has a relatively thick 
and vertical root, the stem carries a large number 
of blue flowers and the lower leaves are cut and the 
upper leaves are simple and alternate and can grow 
annually, biennially, and perennially (Mozaffarian 1996).
Cichorium intybus usage in the nutrition science 
and food industry: Cichorium intybus seed extract 
has more antioxidant effect than other organs (roots 
and leaves) because it has the highest number of 
polyphenolic compounds (Milala et al., 2009). Inulin 
in Cichorium intybus as a prebiotic in symbiotic foods 
(probiotics along with prebiotics) increases the growth 
and resistance of probiotic microbes in the acidic 
environment of the gastrointestinal tract and is also 
effective in improving gastrointestinal diseases and 
protecting polyphenols (Michalska et al., 2019). Chicory 
contains vitamin C and malic acid. The green leaves of 
chicory are a basic compound in salads and favorite 
addition to sandwiches. The roots are used as a substitute 
for decaffeinated coffee. Chicory extract is added to 
beverages to improve the taste (Sánchez-Mata et al., 
2012; Nwafor et al., 2017; Jafarinia and Jafarinia 2019).
Cynara scolymus L. or artichoke: Roots and 
aerial parts of artichoke can be used (Ahmadi 
Mahmoodabadi et al., 2006). It is cultivated in most 
regions of the world due to its useful nutritional 
and pharmaceutical effects (Gebhardt 1997).
Cynara scolymus usage in the nutrition science and 
food industry: artichoke is full of minerals, phenolic 
compounds, fiber, and inulin, so it has found wide 
usage in the nutrition science and food industry (Ruiz-
Cano et al., 2015). The stem of this herb has daily 
food intake and medicinal uses in different regions 
of Iran (Jamshidzadeh et al., 2005; Coruh et al., 2007). 
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In the past decades, its use in the food industry was 
limited to the manufacture of coffee-like beverages 
due to its bitter taste (Abbasi and Farzanmehr 2009), 
but today inulin is used as a substitute for dietary fat 
and sugar (Kaur and Gupta 2002). Adding artichoke 
to yogurt also helps the growth of probiotics such as 
Lactobacillus acidophilus and Bifidobacterium lactis 
(Ehsani et al., 2018). Artichoke extract can be used 
alone or in combination with other herbs to make 
herbal tea. The polyphenolic compounds in it exhibit 
potential antioxidant properties (Ben Salem et al., 2017). 
Artichoke flour has nutritional and functional effects. 
Adding 6% of artichoke flour to wheat flour improves 
the sensory and physicochemical properties of bread, 
but in higher amounts leads to hardening of the texture 
and chewing, and has a negative effect on color, taste, 
and overall appearance (Frutos et al., 2008). Artichoke, 
as a suitable alternative to common hops in the 
beverage industry, has physicochemical properties and 
satisfactory sensory acceptance (Schuina et al., 2019).
Chamomile (Matricaria chamomilla L. or German 
chamomile L.): Chamomile species are somewhat similar 
in appearance and have more or fewer differences, 
including Shirazi chamomile, aromatic chamomile, 
wild chamomile (Tripleurospermum disciforme L.), 
Roman chamomile (Anthemis nobilis L.) and feverfew 
(Tanacetum parthenium L.) (Zahra et al., 2013).
Chamomile usage in the nutrition science and food 
industry: It is the most widely used herbal tea in the 
world. The reason for this widespread acceptance 
is its antioxidant, analgesic, and anti-cancer effects 
(Sotiropoulou et al., 2020). Its flavonoid compounds 
play an important role in creating antioxidant activity 
which is used as a preservative in the food industry 
(Asgary et al., 2002; McKay and Blumberg 2006). It is 
also recommended as a preservative in pasteurized 
milk with useful properties of functional food (Ahmadi 
et al., 2020). Chamomile can be used to increase the 
maintainability of dairy products, particularly fermented 
products (Caleja et al., 2015). Fermentation of chamomile 
by Lactobacillus plantarum can help develop its 
antioxidant and anti-cancer function (Park et al., 2017).
Polygonum bistorta L.: A perennial herb with 300 
species with a height of one meter. But its height 
is variable and, in some cases, it becomes very short 
and reaches up to 20 cm (Özbay and Alim 2009). 
This herb is called Snakeroot in English, Bijband in 
Hindi, and Anjbar in Urdu (Khushtar et al., 2018).
Polygonum bistorta usage in the nutrition science 
and food industry: Polygonum bistorta root is 
used as a powder in soup and bread production 
(Grieve and Herbal 1984). The antimicrobial effect 
of Polygonum bistorta is related to gallic acid and 
benzenoid which inhibits the growth of pathogenic 
microbes such as MRSA (Lone et al., 2015; Rajput and 
Agnihotri 2020). Due to its widespread antioxidant 
and antimicrobial effects, it is recommended to use 
it as a safe preservative in food (Demiray et al., 2009).
Asteraceae family herbs were classified based 
on their therapeutic effect, antimicrobial effect, 
major compounds, and major distribution in 
Table 1, adverse effects in Table 2, and the impact 
of effective compounds in Table 3 and Fig. 2.

The Asteraceae family contains several bioactive 
compounds that are responsible for their biological 
attributes and their use in traditional medicine. These 
herbs are presently used in various products, but 
understanding their mechanism of action and the 
ingredients involved in bioactive attributes can lead 
to the development of new industrial applications. 
Thus, in the Fig. 3. the chemical structure of the main 
components of the Asteraceae family is listed.
According to the information obtained from Table 1, all 
Asteraceae family herbs have antimicrobial, antioxidant, 
anti-cancer, remedy effects, and improve digestive 
disorders. Thus, herbs from the Asteraceae family can be 
used in traditional and modern medicine. Tea prepared 
from Matricaria chamomilla L. and Artemisia persica L. 
is recommended for pain relief. To reduce the volume of 
body mass, the use of Artemisia aucheri, Arctium lappa, 
Polygonum bistorta, Artemisia annua, and Cynara 
scolymus is recommended. In the treatment of diabetes, 
Cichorium intybus, chamomile, the use of Arctium 
lappa, Polygonum bistorta, Artemisia annua, and Cynara 
scolymus are effective. To improves inflammation, the 
use of Achillea millefolium L., Arctium lappa L., Artemisia 
annua L., Artemisia aucheri L., Artemisia persica L., 
Matricaria chamomilla L., and Polygonum bistorta L. 
are effective. To treatment of gastric ulcer, the use of 
Polygonum bistorta L. and Arctium lappa L. are effective. 
To improve asthma, the use of Artemisia annua L. and 
Artemisia persica L. are effective. To prevent flatulence, 
the use of Matricaria chamomilla L., Artemisia persica 
L., and Achillea millefolium L. are effective. To heal the 
wound, the use of Polygonum bistorta L., Matricaria 
chamomilla L., Artemisia annua L., Arctium lappa L., 
and Achillea millefolium L. are effective. To treatment 
of atherosclerosis, the use of Cynara scolymus L., 
Artemisia persica L., and Arctium lappa L. are effective. 
Improve kidney function, the use of Polygonum bistorta 
L., Cynara scolymus L., and Cichorium intybus L. are 
effective. To hair growth stimulation and anti-dandruff, 
the use of Achillea millefolium L. and Arctium lappa L. 
are effective. To relaxation, the use of Artemisia persica 
L., Artemisia aucheri L., Cichorium intybus L., chamomile, 
and Artemisia annua L. are effective. Cichorium intybus 
L., chamomile, Arctium lappa L., Polygonum bistorta L., 
and Artemisia annua L. have antiviral activity, which 
Artemisia annua L. has an inhibitory effect on a wider 
range of viruses.

3. Results and Discussion

The Asteraceae family is widely distributed worldwide 
in a variety of ecological habitats, except Antarctica. 
They are found inwoodland habitats and highland 
pastures, but they are much less common in tropical 
regions. The shape of the leaves is very different: while 
most of them are large, some are small and prickly, 
and some are nonexistent, and their function is taken 
over by the green stem. Most leaves are covered with 
hairs of any length and color. Most of them have a flat 
bunch of small flowers of different colors (Bohm and 
Stuessy 2001). A wide range of phenolic compounds 
are found, including kaempferol, chicoric acid, and its 
derivatives, luteolin and its derivatives, quercetin, and
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Herb Application/Compounds/ Distribution Effect/Ingredients/Location

Achillea millefolium L.

Therapeutic effect

Contraception (Innocenti et al., 2005), facilitates labor, 
reduces cervical adhesion, controls uterine infection (Zakeri 
et al., 2019), reduces the premenstrual syndrome (Kalhor et 
al., 2019), treatment of infectious diseases, treatment of liver 
disease, accelerates blood clotting, wounds healing, relieves 
muscle cramps during menstruation, treatment of colds 
(Rehuš and Neugebauerová 2011), antioxidants (Mazaraie 
and Fahmideh 2020), inhibition of cancer cell production 
(Soltani and Darbemamieh 2020; Khosravi et al., 2021), 
improvement of gallbladder function (Bozin et al., 2008), 
anti-inflammatory, antipyretic (Hegazy et al., 2008; Saeidnia 
et al., 2011), antiparasitic (Sozangar et al., 2012), protection 
of red and white blood cells against free radicals (Karaalp 
et al., 2009), treatment of respiratory problems, treatment 
of oily hair, anti-dandruff, hair growth stimulation, local 
healing of the skin (Van Wyk and Wink 2018), anti-flatulence, 
improvement of digestive disorders (Baggio et al., 2002; 
Cavalcanti et al., 2006), and use as a mouthwash due to its 
effect killing of opportunistic bacteria in the mouth (Atai et 
al., 2006).

Antimicrobial effect

Bacillus (subtilis, cereus, and licheniformis), Staphylococcus 
(saprophyticus, aureus, and epidermidis), Streptococcus 
(pyogenes, agalactiae, pneumoniae, sanguinis, and 
salivarius), Salmonella (typhimurium and typhi), Proteus 
(vulgaris and mirabilis), Pseudomonas aeruginosa, Serratia 
marcescens, Klebsiella pneumoniae, Actinomyces viscosus, 
Enterobacter cloacae, Escherichia coli, Aspergillus niger, and 
Candida albicans (Zafar and Ali 1998; Aljančić et al., 1999; 
Atai et al., 2006; Mohammadi Sichani et al., 2011; Ghaderi et 
al., 2012; Saeedach et al., 2014).

Major compounds 3-O-caffeoylquinic acid (1)*, caffeic acid (2), and 
chamazulene (3) (Dias et al., 2013).

Other compounds

Sabinene, α-terpineol, cineole, chamazulene, borneol, 
caryophyllene, y-terpinene, and terpinene-4-ol (Vasconcelos 
et al., 2020). Chamazulene, 1,8-cineole, camphor, and 
α-eudesmol (Farhadi et al., 2020). Guaiol, germacrene D, 
caryophyllene oxide, and spathulenol (Fathi et al., 2019).

Major distribution Europe, Asia and North America (Kiumarsi et al., 2009).

Arctium lappa L. Therapeutic effect

Improves calcium absorption (de Moreno de LeBlanc et 
al., 2011), reduces the risk of osteoporosis (Alhusaini et al., 
2019), anti-obesity (Ha et al., 2021), suppresses the growth 
of pathogenic bacteria (Donohoe et al., 2011), antiviral 
(Chan et al., 2011), antioxidant, diuretic, prevents dandruff 
and hair loss, treatment of gastric ulcer (Skowrońska et al., 
2021), remedy of skin diseases such as laryngitis, ulcers, 
pimples, eczema, and pneumonia (Zargari 1991), blood 
purification (Ferracane et al., 2010), treatment of gout, 
hepatitis, and liver disease (Naeini et al., 2010; Abdolahzade 
et al., 2011), blood pressure control (Eftekhar-Sadat et al., 
2016), prevention from atherosclerosis (Kim et al., 2008), 
treatment of heart disease (Wu et al., 2021), treatment 
of influenza, Alzheimer’s, and cancer (Gao et al., 2018), 
improvement of cachexia (severe weight loss) due to 
cancer (Han et al., 2020), treatment of cerebral ischemia 
(complication due to lack of oxygen to the brain) (Yang 
et al., 2021), treatment of tuberculosis, anti-constipation 
(Watanabe et al., 2020), wound healing (Yari 2016), lowering 
of blood sugar, increase of tolerance to carbohydrates, 
treatment of diabetes (Annunziata et al., 2019), anti-allergy 
(Yang et al., 2016), anti-inflammatory, and treatment of 
bacterial infections (Hashemi et al., 2019).

Table 1
Therapeutic and antimicrobial effects of Asteraceae family herbs.
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Herb Application/Compounds/ Distribution Effect/Ingredients/Location

Arctium lappa L.

Antimicrobial effect

Brucellae (melitensis and abortus), Shigella (flexneri and 
sonnei), Bacillus subtilis, Staphylococcus aureus, Pseudomonas 
aeruginosa, Enterococcus faecalis, Aeromonas hydrophila, 
Escherichia coli, Micrococcus luteus, Helicobacter pylori, and 
Candida albicans (Srinivasan et al., 2001; Pereira et al., 2005; 
Chan et al., 2011; Nassiri-Semnani et al., 2016; Gao et al., 
2018; Hashemi et al., 2019; Liu et al., 2021).

Major compounds p-Coumaric acid/4-hydroxybenzoic acid (4), isoniazid (5), and 
rifampicin (6) (Zhao et al., 2014).

Other compounds

Quercetin-3-rutinoside hydrate, 3,4,5-trihydroxybenzoic 
acid, 5-O-caffeoylquinic acid, and 3,4-dihydroxybenzoic 
acid (de Souza et al., 2019). Butanal, 2,3-pentanedione, 
3-methylbutanal, β-selinene, α-selinene, 2-methylbutanal, 
methylene chloride, γ-curcumene, hexanal, and furfural (Xia 
et al., 2021).

Major distribution Around the World (Kemper 1999).

Artemisia annua L.

Therapeutic effect

Wound healing, analgesic, anti-asthma, anti-osteoporosis, 
anti-obesity (Feng et al., 2020), improve immune function 
(Gholamrezaie et al., 2013), anti-viral bovine diarrhea, anti-
hepatitis B virus, anti-Epstein-Barr virus, anti-coronavirus 
(Haq et al., 2020; Law et al., 2020; Nair et al., 2021), 
antioxidant, anti-diabetic (Hashem-Sirjani et al., 2020), anti-
inflammatory (Abate et al., 2021), treatment of hemorrhoids 
(Bilia et al., 2006; Azadbakht and Azadbakht 2008), treatment 
of tuberculosis (Martini et al., 2020), antiparasitic (Sen et al., 
2007), treatment of schistosomiasis or snail fever (a disease 
caused by parasitic worms) (Munyangi et al., 2018), anti-
malarial (Shen et al., 2018), antidepressant (Perazzo et al., 
2003), anti-tumor (Yan et al., 2019), and inhibition of cancer 
cell production (Lang et al., 2019).

Antimicrobial effect

Staphylococci (aureus and epidermis), Bacillus (subtilis, 
cereus, licheniformis, and thuringiensis), Enterococci faecalis, 
Mycobacterium (tuberculosis and intracellulare), Pseudomonas 
aeruginosa, Yersinia enterocolitica, Enterobacter aerogenes, 
Salmonella typhi, Shigella flexneri, Escherichia coli, Proteus 
vulgaris, Enterococcus hirae, Erwinia carotovora, Xanthomonas 
campestris, Aspergillus niger, Candida (krusei and albicans), 
Fusarium (solani and oxysporum), and Saccharomyces 
cerevisiae (Juteau et al., 2002; Rasooli et al., 2003; Slade et 
al., 2009; Verdian-rizi 2009; Ahameethunisa and Hopper 
2010; Ćavar et al., 2012; Massiha et al., 2013; Appalasamy 
et al., 2014; Aghajanyan et al., 2020; Martini et al., 2020; 
Mirbehbahani et al., 2020).

Major compounds Ethyl-2-methylbutanoate (7), hexadecanoic acid (8), and 
1-hexanol (9) (Ćavar et al., 2012).

Other compounds

Kaempferol, quercetin, luteolin, stigmasterol, isorhamnetin, 
sitosterol, eupatin, tamarixetin, patuletin, [(2S)-2-[[(2S)-2-
(benzoyl amino)-3-phenylpropanoyl]amino]-3-phenylpropyl] 
acetate, artemetin, areapillin, cirsiliol, skrofulein, vitexin_qt, 
DMQT, 6,8-di-c-glucosylapigenin_qt, deoxyartemisinin, and 
artemisinin (Zhang et al., 2020b). Camphor, artemisia alcohol, 
1,8-cineole, β-myrcene, artemisia ketone, cis-3-hexenyl 
2-methyl butanoate, β-caryophyllene, santolina triene, 
and (E)-β-farnesene (Vidic et al., 2018). Benzyl pentanoate, 
β-selinene, alloaromadendrene epoxide, aromandendrene, 
phytone, cuminaldehyde, α-acoradiene, and 4-cadinen-7-ol 
(Son et al., 2021).

Major distribution Around the World (Zheng 1994).

Table 1 Continued
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Herb Application/Compounds/ Distribution Effect/Ingredients/Location(s)

Artemisia aucheri L.

Therapeutic effect

Analgesic, anti-inflammatory (Tadayoni et al., 2018), 
anti-amoeba (Pazoki et al., 2019), anti-constipation, 
anti-parasite (Azadbakht et al., 2003), anti-leishmania 
major, anti-skin leishmaniasis (Karimipour Saryazdi et 
al., 2020), anti-toxoplasma (Ghaffarifar et al., 2020), 
inhibit cancer cell production (Ali et al., 2021), anti-
breast cancer, anti-ovarian cancer (Abbaspour et 
al., 2019), antioxidants, lowering cholesterol, and 
increasing blood HDL levels  (Ramak and Sefidkon 2008).

Antimicrobial effect

Staphylococcus (aureus, saprophyticus  and  epidermidis), 
Bacillus (cereus and subtilis), Streptococcus (faecalis, 
faecium, agalactiae, pneumoniae, sanguinis, salivarius 
and mutans), Shigella (flexneri and dysenteriae), 
Proteus vulgaris, Escherichia coli, Enterococcus faecalis, 
Listeria monocytogenes, Salmonella typhimurium, 
Pseudomonas aeruginosa, Klebsiella pneumoniae, 
Enterobacter aerogenes, Serratia marcescens, and 
Aspergillus (niger and flavus) (Tayefeh et al., 2012; 
Badrabadi et al., 2015; Baghini et al., 2018).

Major compounds Chrysanthenone (10), camphor (11), and 1,8-cineole 
(12) (Negahban et al., 2007).

Other compounds

Verbenone, α-pinene, camphene, and β-myrcene 
(Boghozian et al., 2014; Taherkhani 2017). Thymol, 
linalool, davana ether, geraniol, and cis-davanone 
(Asl et al., 2018).

Major distribution
Iran, Caucasus, Siberia, Turkmenistan, Afghanistan, 
Pakistan, Central Asia, Armenia, Iraq, Himalayas, Tibet 
and Europe (Podlech et al., 1986).

Artemisia persica L.

Therapeutic effect

Anti-flatulence, appetizer, anti-parasite, fever-
relieving, nervous and gastrointestinal pain relief, 
facilitating childbirth, fortifying (El-Massry et al., 
2002; Kazemi et al., 2011; Masoudi et al., 2012; Habibi 
et al., 2013), anti-allergy, anti-inflammatory in insect 
bites, effective in treating asthma (Nematollahi et 
al., 2006), anti-cancer of the stomach (Sofalian et al., 
2020), and prevent the progression of atherosclerosis 
(Ahmadvand et al., 2013; El-Tantawy and nutrition 
2015; Mehani et al., 2018).

Antimicrobial effect

Staphylococci (aureus and epidermidis), Clostridium 
perfringens, Bacteroides fragilis, Bacillus lentus, 
Escherichia coli, Enterococcus faecalis, and 
Saccharomyces cerevisiae (Moellering and Robert 
1998; Talei et al., 2004; Asl et al., 2018).

Major compounds β-Thujone (13), 4-terpineol (14), and cuminic 
aldehyde (15) (Nikbakht et al., 2014).

Other compounds

Pinocarvone, trans-Pinocarveol, α-Pinene, artedouglasia 
oxide C, laciniata, and furanone E (Dehghani Bidgoli 
2021). (Z)-sabinene hydrate, laciniata furanone E, 
p-cymene, myrtenal, artedouglasia oxide C, (E)-
Pinocarveol, and 1,8-cineole (Siadat and Direkvand-
Moghadam 2018). Borneol, camphor, and camphene 
(Moghtader et al., 2018).

Major distribution
Iran, Caucasus, Siberia, Turkmenistan, Afghanistan, 
Pakistan, Central Asia, Armenia, Iraq, Himalayas, Tibet 
and Europe (Podlech et al., 1986).

Table 1 Continued
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Herb Application/Compounds/ Distribution Effect/Ingredients/Location(s)

Cichorium intybus L.

Therapeutic effect

Antiviral (Zafar and Ali 1998), laxative, diuretic, analgesic, 
antipyretic, prevention of migraine attacks (Bahmani 
et al., 2015), treatment of infectious, hepatic, ocular, 
gastrointestinal diseases, and intoxications (Madani et 
al., 2006), anti-malarial (Bischoff et al., 2004), treatment 
of diabetes (Shahverdi et al., 2020), treatment of 
patients with non-alcoholic fatty liver (Elmieh et al., 
2019), liver protection, blood purifier (Jamshidzadeh et 
al., 2006), improvement of cholestasis (a liver disease) 
(Ahmed 2009; Mulabagal et al., 2009), lowering bilirubin 
(Khedmat et al., 2021), kidney protection (Zaman et al., 
2019), reduction of blood histamine (Al-Snafi and Esmail 
2016), protective impact against the destructive effects 
of alcohol in the stomach (Gürbüz et al., 2002), inhibition 
of cancer cell production (Shahani et al., 2015), and 
treatment of stomatitis caused by chemotherapy (Wagih 
Abd ElFattah and El 2014).

Antimicrobial effect

Bacillus (cereus and subtilis), Pseudomonas (aeruginosa 
and fluorescence), Staphylococcus aureus, Micrococcus 
luteus, Agrobacterium radiobacter, Erwinia carotovora, 
and Escherichia coli (Aqil and Ahmad 2003; Petrovic et 
al., 2004; Nishimura and Satoh 2006; Nandagopal and 
Kumari 2007; Shah et al., 2018; Rashed and Butnariu 
2021).

Major compounds Caftaric acid (16), 5-O-caffeoylquinic acid (17), and 
chicoric acid (18) (Petropoulos et al., 2017).

Other compounds

Coumaric acid, luteolin-7-O-glucoside, quercetin-di-
glucoside, p-hydroxybenzoic acid, 4-O-caffeoylquinic 
acid, 3-O-caffeoylquinic acid, quinic acid, caffeoyl 
hexose, 3,4-di-O-caffeoylquinic acid, kaempferol-3-O-
glucoside, quercetin-3-feruloyl-sophoroside, quercetin-
3-O-rutinoside, 4-feruloyl quinic acid, quercetin-3-
glucoside, and kaempferol-3-sophoroside (Zeb et al., 
2019). Benzofuran derivative, β-hydroxytaraxasterol, 
usnic acid, β-sitosterol, sitoindoside, glyceryl-1,3-
dioleate, β-sitosterol-3-O-glucoside, and β-13-
dihydrolactucin (Satmbekova et al., 2018). Lactucin-
15-oxalate, 8-deoxylactucin-15-oxalate, and 
lactucopicrin-15-oxalate (Bogdanović et al., 2020).

Major distribution Areas in Europe and Asia (Street et al., 2013).

Table 1 Continued
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Herb Application/Compounds/ Distribution Effect/Ingredients/Location(s)

Cynara scolymus L.

Therapeutic effect

Reduction of blood fats (total cholesterol, 
triglycerides, and LDL-cholesterol) (Mejri et al., 2020), 
anti-obesity (Ben Salem et al., 2019), contraception 
and moderation (Kirchhoff et al., 1994), antioxidants 
(Kostić et al., 2021), anti-HIV virus (Nateghi et al., 
2013), treatment of hepatitis (Zhu et al., 2004), anti-
breast cancer (Erdogan et al., 2019; Rajapriya et al., 
2020), anti-lung cancer (Abdel-Moneim et al., 2021), 
treatment of gastrointestinal disorders (Ziai et al., 
2005), treatment of diabetes (Turkiewicz et al., 2019), 
prevention of atherosclerosis (Rossoni et al., 2005), 
protective effect on the kidney (Sümer et al., 2020), 
repair of pancreatic cells and protective effect on the 
liver (Li et al., 2004), treatment of non-alcoholic fatty 
liver disease, and prevention of diabetes (Narenjkar 
et al., 2010; Heidarian et al., 2011).

Antimicrobial effect

Bacillus (subtilis and cereus), Staphylococcus 
aureus, Streptococcus agalactiae, Micrococcus 
luteus, Agrobacterium tumefaciens, Pseudomonas 
aeruginosa, Escherichia coli, Listeria monocytogenes, 
Salmonella typhimurium, Helicobacter pylori, Candida 
albicans, Saccharomyces cerevisiae, Aspergillus niger, 
and Penicillium oxalicum (Zhu et al., 2004; Arbabian 
et al., 2009; Nariman et al., 2009; Ergezer et al., 2018; 
Maghsoudi and Saeidi 2020; Mousavi et al., 2021; 
Qodrat et al., 2021).

Major compounds
Kaempferol (19), salicylic acid-O-hexoside (20), and 
apigenin-7-O-glucoside (21) (Ben Salem et al., 2019).

Other compounds

1,3-di-O-Caffeoylquinic acid, 5-O-caffeoylquinic acid, 
and salicylic acid (Farhan et al., 2018). Apigenin-7-
glucoside chlorogenic acid, luteolin-7-O-rutinoside, 
quercetin-O-pentoside, dihydroxy propiophend-
hexoside, 3-mono-O-cafeoylquinic acid, kampferol 
3-O-rutinoside, and caffeic acid (Ben Salem et al., 
2019). Quercetin, (−)-epigallocatechin, chlorogenic 
acid, (+)-catechin, and caffeic acid (Demir and 
Ağaoğlu 2021). Ferulic acid, apigenin-7-O-glucoside, 
kaempferol, isoquercetin, aesculetin, kaempferol-3-
O-glucoside, and rutin (Kostić et al., 2021).

Major distribution
Areas in Asia, Southern Europe, the Mediterranean 
and North Africa (Zhu et al., 2004).

Table 1 Continued
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Herb Application/Compounds/ Distribution Effect / Ingredients / Location(s)

Matricaria chamomilla L.

Therapeutic effect

Treatment of diabetes (Heidarianpour et al., 2021), anti-
flatulence (Srivastava et al., 2010), anti-inflammatory, 
lowering blood lipids (Mirazi et al., 2019), regulating blood 
pressure (Bas et al., 2021), anti-viral (Rezatofighi et al., 2014), 
antioxidant activity and inhibiting tissue damage (Soltani 
et al., 2018), improving sleep quality (Abdullahzadeh and 
Naji 2014), sedative and anti-anxiety (Ghanavati et al., 
2010; Ionita et al., 2018), analgesic (Pardakhty et al., 2021), 
anticonvulsant (Rostampour et al., 2014), reduction of breast 
pain (periodic mastalgia) (Saghafi et al., 2018), reduction of 
menstrual pain (Shabani and Zareian 2020), reduction of 
bleeding intensity in menstruation (Modarres et al., 2011), 
prevention of facial flushing in postmenopausal women 
(Kupfersztain et al., 2003), facilitating childbirth (Rahnavardi 
et al., 2018), diminish the symptoms of vomiting and 
nausea during gestation (Modares et al., 2012), treatment 
of autoimmune disease (Abdanipour et al., 2015), treatment 
of shortness of breath (Rahimi et al., 2018), burn treatment 
(Ebrahimi et al., 2020), wound healing (Nejati et al., 2019), 
inhibition of cancer cell production (Shwaikh et al., 2021), 
and use as mouthwash (Sabzehkar et al., 2021).

Antimicrobial effect

Bacillus (subtilis and cereus), Staphylococcus (aureus and 
epidermidis), Streptococcus (sanguinis, salivarius, and 
sobrinus), Shigella flexneri, Escherichia coli, Actinomyces 
viscosus, Klebsiella pneumoniae, Listeria monocytogenes, 
Salmonella typhimurium, Fusarium culmorum, and Candida 
(krusei and albicans) (Wang et al., 2005; Saharkhiz et al., 
2008; Izadi et al., 2013; Azmodeh et al., 2016; EL-Hefny et 
al., 2019; Azizi Alidoust et al., 2020).

Major compounds Quercetin (22), luteolin (23), and (E)-β-farnesene (24) 
(Stanojevic et al., 2016).

Other compounds

Quercetin, apigenin, luteolin, isorhamnetin, and kaempferol 
(Qureshi et al., 2019). Chamazulene, α-bisabolol oxide A, 
spathulenol, β-farnesene, α-bisabolol oxide B, trans-β-
farnesene, β-cubebene, (E)-spiroether, α-bisabolol, and 
(Z)-γ-bisabolene (Piri et al., 2019). 6β-hydroxystigmast-
4-en-3- one, 7,22-diene-3,5,6-trihydroxyergosterol, 
7,22-diene-3,5,6-trihydroxyergosterol, 5α-stigmasta-3,6-
dione, 3β-hydroxy-5α,8α-epidioxyergosta-6,22-diene, 
stigmast-22-ene-3,6-dione, 7α-hydroxystigmasterol, 
3β-hydroxy-(22E,24R)-ergosta-5,8,22-trien-7-one, 
7α-hydroxysitosterol, 6β-hydroxystigmasta-4,22-dien-3-
one, and 7β-hydroxystigmasterol (Zhao et al., 2020). Galangin, 
6-methoxykaempferol, eupafolin, 3-methylquercetin, 
scopoletin, ermanin, bracteoside, isochlorogenic acid B, 
7-O-(β-D-glucopyranosyl)-galactin, 4-hydroxybenzoic acid, 
isochlorogenic acid C, hispidulin, 5,7,4′-trihydroxy-3,6-
dimethoxyflavonone, and 5-pentadecylbenzene-1,3-diol 
(Zhao et al., 2018).

Major distribution Widely distributed in West Asia, North America, and Africa 
(Safaei et al., 2011).
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Herb Application/Compounds/ Distribution Effect / Ingredients / Location(s)

Polygonum bistorta L.

Therapeutic effect

Anti-obesity (Kim et al., 2013), anti-HIV virus (Lin et 
al., 2010), anti-diarrhea, treatment of plague, anti-
inflammatory (Harborne 1998), treatment of kidney stones, 
anti-diabetes, anti-tumor (Smolarz et al., 2008), treatment 
of bronchitis, pulmonary disorders, purulent skin lesions 
(Ogwuru and Adamczeski 2000), prevention of urinary 
tract irritation and abortion (Chen et al., 2006), soothing, 
stimulant, blood clotting (Grieve and Herbal 1984), wound 
healing (Mirbehbahani et al., 2020), treatment of bladder 
inflammation, irritable bowel syndrome, ulcerative colitis 
and excessive menstruation (Van Wyk and Wink 2018), 
treatment of gastric ulcer (Khushtar et al., 2018), treatment 
of breast cancer (Habibi et al., 2011), and inhibition of cancer 
cell production (Shali et al., 2019; Abdossalami et al., 2020).

Antimicrobial effect
Bacillus subtilis, Staphylococcus aureus  Pseudomonas 
aeruginosa, and Escherichia coli (Datta et al., 2007; Ghelich 
et al., 2014; Lone et al., 2015; Rajput and Agnihotri 2020).

Major compounds 4-Methyl catechol (25), p-hydroxy benzoic acid (26), and 
protocatechuic acid (27) (Intisar et al., 2012).

Other compounds

Arborinone, adianenone, 3β-acetoxy-dammara-20, 
arborinol, 24-diene, and isoarborinol (Mazid et al., 
2011). 24(E)-ethylidenecycloartan-3α-ol and 24(E)-
ethylidenecycloartanone (Manoharan et al., 2005). 
3,7,3-Trihydroxy-5,6-dimethoxyflavone, kaempferol, 
quercetin, baicalin, 3-methyl quercetin, myricetin, and 
isoquercetin (Shen et al., 2018).

Major distribution Around the World (Hasan et al., 2008).
  
  
  
  
  

Table 1 Continued

Herb name Adverse effects
Achillea millefolium L. Dermatitis, headache, and dizziness (Hausbn et al., 1991; Cavalcanti et al., 2006).

Matricaria chamomilla L.

Symptoms of an allergy to chamomile include swelling of the tongue, obstruction of the 
trachea, and angioedema of the lips and eyes, which can cause breathing problems and 
bronchitis (Subiza et al., 1990). Its allergenic reactions are attributed to compounds such 
as anticoagulants (Van Ketel 1987). Due to the effects of chamomile on the development 
of human embryos, chamomile consumption during pregnancy should be done with more 
caution (Pourmahdirad and Kesmati 2009).

Cynara scolymus L. High consumption of artichoke extract has a toxic effect on the liver (Jamshidzadeh et al., 
2005).

Table 2
Adverse effects of Asteraceae family herbs.

apigenin and its derivatives. They are also found 
in theunderground parts of herbs; e.g., Cichorium 
intybus L. root is a source of many acids such as 
chlorogenic acid, caffeic acid, and isovanillic acid. 
Phenolic compounds in Asteraceae family herbs have 
potent antioxidant and anti-inflammatory properties 
(Karimi et al., 2014; Eruygur et al., 2019; Hueza et al., 
2019). The Asteraceae family herbs are rich resources 
of chlorogenic acid, a hydroxycinnamic acid derivative 
formed by the reaction between quinic acid and a 
specific trans-cinnamic acid, such as ferulic, caffeic or 
p-coumaric acid. Chlorogenic acids have been found 
to possess anti-inflammatory antiviral, antimutagenic, 

and antioxidant activities (Jaiswal et al., 2011).
Herbs are like the spine of the traditional health 
care system because they are used by most people 
all over the world. Medicinal herbs are used not 
only in developing countries but also in developed 
countries due to their low side effects and economic 
conditions; however, due to urbanization, the use 
of medicinal herbs as a food additive is declining; 
therefore, there is an urgent need to stop the 
disappearance of this tradition (Khushtar et al., 2018).
Preservatives and chemical medicine are 
expensive Fig. 2. Structures of effective 
compounds of Asteraceae family herbs.
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Effective compound How does it work?
Carvacrol* Leading to proton flux and ATP depletion, so the measurement of intracellular and 

extracellular ATP levels shows that intracellular ATP levels decrease and increase 
unstoppably outside the cell after the presence of carvacrol in the environment (Burt 
2004).

Phenol Exerting remarkable antioxidant effect by inhibiting free radicals (Bozin et al., 2008).

Chamazulene

Stimulating leukotriene synthesis in neutrophilic granulocytes and reduces inflammation. 
Chamazulene also prevents inflammation by preventing the synthesis of prostaglandins 
and reducing the production of tumor necrosis factor-alpha and interleukins 6 and 8 
(Wang et al., 2005). It prevents the formation of leukotriene B-4 in healthy cells, and its 
anti-inflammatory activity may be related to the prevention of leukotriene production as 
well as its antioxidant activity (Carl and Emrich 1991).

Terpineol Inducing the process of programmed cell death and also plays a role in causing allergies 
and dermatitis (Murakami et al., 2002).

Chlorogenic acid Reducing the repletion of fatty acids in the liver (Romualdo et al., 2020) and control 
diabetes by lowering blood sugar (Shimoda et al., 2003).

Scopolin Playing an important role in cooling, antipyretic, anti-inflammatory, and anti-allergic 
activities (Thabet et al., 2018).

Cynarine
By inhibiting cholesterol biosynthesis and increasing its biliary excretion in the liver, it 
lowers blood cholesterol levels and LDL levels. By increasing the number of liver cells and 
the concentration of intracellular RNA, it has a significant protective effect on the liver 
(Englisch et al., 2000).

Catechin Having a restorative effect on beta cells against damage induced by alloxan monohydrate 
(Andrade-Cetto and Wiedenfeld 2001).

Betalain Having an antioxidant effect and prevents atherosclerosis, cardiovascular and liver 
diseases by inhibiting free radicals (Xiang et al., 2005).

Chicoric acid Significantly contributing to the antioxidant function of Asteraceae family herbs or foods 
containing them (Didier et al., 2011).

 

Table 3
List of characterized natural compounds of Asteraceae family herbs in the previously published reports.

expensive due to the complex production process, 
but medicinal herbs are a good choice for use as food 
additives due to their natural growth, availability, 
and low side effects. If a specific effective material is 
recognized in herbs, it may lead to the manufacture of 
the medicine or active preservative compounds that also 
help reduce the use of expensive chemical compounds 
(Haq et al., 2020). The multiple attributes of the selected 
herbs of the Asteraceae family are listed in Table 1. As 
shown in Table 1, various studies have been developed 
to reveal the chemical profile of many selected herbs of 
the Asteraceae family and relate their composition and 
biological attributes with their potential applications. 
Few species of the Asteraceae family have been used 
as natural components in medicinal and food products. 
In fact, some of these species are sold in various 
forms, such as herbal teas, spices, powders, capsules, 
etc., which are considered to be “primitive shelf-care 
products” (Garcia-Oliveira et al., 2021). The use of herbs 
in the form of food additives also reduces the risk of 
resistance and drug residues (Fu et al., 2020). On the 
other hand, lifestyle changes, increasing body mass, and 
the incidence of diabetes are the problem of the new 
century that is associated with various diseases. Due 

to the anti-obesity and anti-diabetes effects of some 
Asteraceae family herbs, promoting their use of them in 
the daily diet can help deal with this emerging problem 
(Ha et al., 2021). herbs of the Asteraceae family can be 
used in the production of herbal shampoos due to their 
positive effect on hair growth (Skowrońska et al., 2021). 
Also, with a protective effect on the mouth and control 
of its microbial flora, they can be used in the production 
of herbal mouthwashes (Atai et al., 2006; Sabzehkar 
et al., 2021). Its therapeutic effect on cardiovascular, 
gastrointestinal, liver, kidney, lung, and skin diseases has 
been well-documented in various studies (Xiang et al., 
2005; Ziai et al., 2005; Van Wyk and Wink 2018; Elmieh et 
al., 2019; Sümer et al., 2020; Abdel-Moneim et al., 2021).
Herbs produce a variety of by-product metabolites 
under various physiological and environmental 
conditions. These by-product metabolites are liable 
to the biological activity observed under various 
pathophysiological conditions. As a result, it justifies 
the presence of different effective compounds in the 
same herb species in different places (Abate et al., 
2021). Also, the conditions of preparation, storage, and 
drying have a significant effect on the quality and the 
presence of effective compounds (Zhang et al., 2020c). 

*The molecular structure of the characterized compounds of Asteraceae family herbs is shown in the Fig. 2.
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Fig. 2. Structures of effective compounds of Asteraceae family herbs.
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Fig. 3. Structures of chemical ingredients isolated from herb species of the Asteraceae family.

4. Concluding remarks

Asteraceae family herbs can be used as a safe and 
natural seasoning and preservative in a variety of foods 
due to their antimicrobial, antioxidant, and flavor effects 
and the presence of different effective compounds in 
their structure such as 1-8-cineol, α-pinene, β-pinene, 
camphor, sabinene, and kaempferol are used in the 
remedy of different illnesses, but it should be noted that 
herbs such as yarrow, chamomile, and artichoke in high 
doses have toxic effects on consumer health, and we 
must be careful when using these plants. The presence 
of growth-promoting compounds (Phytohormones) of 
probiotics in Asteraceae family herbs makes their use 
in symbiotic foods practical. Due to the emergence of 
the COVID-19 disease in recent years and the antiviral 
performance of Asteraceae family herbs such as chicory, 
chamomile, Polygonum bistorta, and sweet wormwood, 
it is recommended that the antiviral performance of 
these herbs against coronavirus be evaluated in future 
studies. Also, with its antimicrobial, antifungal, and 
antioxidant effects, there is a need for further study 
on how they work in food models. The results of this 
systematic review study demonstrate that plants of 
the Asteraceae family can be widely used in the food 
industry and medical.
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Aljančić, I., Vajs, V., Menković, N., Karadžić, I., Juranić, 
N., Milosavljević, S., Macura, S., 1999. Flavones and 
sesquiterpene lactones from Achillea a trata subsp. M 
ultifida: antimicrobial activity. J. Nat. Prod. 62(6), 909-
911. doi.org/10.1021/np980536m.
Andrade-Cetto, A., Wiedenfeld, H., 2001. Hypoglycemic 
effect of Cecropia obtusifolia on streptozotocin 
diabetic rats. J. Ethnopharmacol. 78(2-3), 145-149. doi.
org/10.1016/S0378-8741(01)00335-X.
Annunziata, G., Barrea, L., Ciampaglia, R., Cicala, C., 

Arnone, A., Savastano, S., Nabavi, S.M., Tenore, G.C., 
Novellino, E., 2019. Arctium lappa contributes to the 
management of type 2 diabetes mellitus by regulating 
glucose homeostasis and improving oxidative 
stress: a critical review of in vitro and in vivo animal-
based studies. Phytother. Res. 33(9), 2213-2220. doi.
org/10.1002/ptr.6416.
Appalasamy, S., Lo,K.Y., Ch’ng, S.J., Nornadia, K., 
Othman, A.S., Chan, L.K., 2014. Antimicrobial activity of 
artemisinin and precursor derived from in vitro plantlets 
of Artemisia annua L. Bio. Med. Res. Int. 2014(215872), 
1-6. doi.org/10.1155/2014/215872.
Aqil, F., Ahmad, I., 2003. Broad-spectrum antibacterial 
and antifungal properties of certain traditionally used 
Indian medicinal plants. World J. Microbiol. Biotechnol. 
19(6), 653-657. doi.org/10.1023/A:1025128104056.
Arbabian, S., Akhondzade, D.M., Akhavan, S.A., 
Chalabian, F., 2009. The study of antimicrobial effects 
of ethanolic, methanolic, acetonic and aqueous extracts 
of Cynara scolymus on some of bacteria and fungi. J. 
Microbiol. Knowl. 1(4), 21-28. 
Asgary, S., Naderi, G., Bashardoost, N., Etminan, Z., 
2002. Antioxidant effect of the essential oil and extract 
of Matricaria chamomilla L. on isolated rat hepatocytes 
J. Med. Plants 1(1): 69-76. 
Asl, R.M.Z., Niakousari, M., Gahruie, H.H., Saharkhiz, 
M.J., Khaneghah, A.M., 2018. Study of two-stage ohmic 
hydro-extraction of essential oil from Artemisia aucheri 
Boiss.: antioxidant and antimicrobial characteristics. 
Food Res. Int. 107, 462-469. doi.org/10.1016/j.
foodres.2018.02.059.
Atai, Z., Abdolahi, H., Naderi Poor, S., Mohamadi, S., 2006. 
An in vitro study of the effects of Yarrow, Chamomile 
and Rhubarb herbal extracts on Candida albicans and 
common oral bacteria. J. Islamic Dent. Assoc. Iran 18(3), 
25-31. 
Azadbakht, M., Ziai, H., Abdollahi, F., Shabankhani, B., 
2003. Effect of essential oils of Artemisia. Zataria and 
Myrtus on Trichomonas vaginalis. J. Med. Plants 2(8), 
35-40. 
Azadbakht, M., Azadbakht, M., 2008. Five prevalent 
antiprotozoal herbal drugs. J. Mazandaran Univ. Med. 
Sci. 18(67), 1-15. 
Azizi Alidoust, F., Anvari, M., Ataei Jaliseh, S., 2020. 
Antimicrobial activity of aqueous and alcoholic extracts 
of chamomile, fleawort, aquatic pennyroyal and nettle 
plants on Klebsiella pneumoniae and comparing 
their effects with common antibiotics. Iranian J. 
Med. Microbiol. 14(4), 361-373. doi.org/10.30699/
ijmm.14.4.361.
Azizi, M., Chizzola, R., Ghani, A., Oroojalian, F., 2010. 
Composition at different development stages of the 
essential oil of four Achillea species grown in Iran. 
Nat. Prod. Commun. 5(2), 1934578X1000500224. doi.
org/10.1177/1934578X1000500224.
Azmodeh, F., Hajikhani, S., Alizadeh, S., 2016. Evaluation 
of the hydroalcoholic chamomile extract antifungal 
activity on Candida albicans-invitro study. J. Res. 
Dent. Sci. 13(4), 210-215. doi.org/10.18869/acadpub.
jrds.13.4.210.
Badrabadi, A., Kachouei, M.A., Pirbalouti, A.G., Hamedi, 



Kazeminia et al. / Trends in Phytochemical Research 6(3) 2022 187-213 203

B., 2015. Chemical compositions of essential oil of 
Artemisia aucheri collected from the Alpine regions in 
Kerman, Iran. J. Essent. Oil-Bear. Plants 18(3), 596-604. 
doi.org/10.1080/0972060X.2014.1001196.
Baggio, C.H., Freitas, C.S., Nhaducue, P.F., Rieck, L., 
Marques, M.C.A., 2002. Action of crude aqueous extract 
of leaves of Achillea millefolium L. (compositae) on 
gastrointestinal tract. Rev. Bras. Farmacogn. 12, 31-33. 
doi.org/10.1590/S0102-695X2002000300015.
Baghini, G.S., Sepahi, A.A., Tabatabaei, R.R., Tahvildari, 
K., 2018. The combined effects of ethanolic extract of 
Artemisia aucheri and Artemisia oliveriana on biofilm 
genes expression of methicillin resistant Staphylococcus 
aureus. Iranian J. Microbiol. 10(6), 417-423. PMCID: 
PMC6414741.
Bahmani, M., Shahinfard, N., Rafieian-Kopaei, M., 
Saki, K., Shahsavari, S., Taherikalani, M., Ghafourian, 
S., Baharvand-Ahmadi, B., 2015. Chicory: a review on 
ethnobotanical effects of Cichorium intybus L. J. Chem. 
Pharm. Sci. 8(4), 672-682.
Bas, Z., Turkoglu, V., Goz, Y., 2021. Investigation of 
inhibition effect of butanol and water extracts of 
Matricaria chamomilla L. on angiotensin-converting 
enzyme purified from human plasma. Biotechnol. Appl. 
Biochem. 69(1), 237-280. doi.org/10.1002/bab.2106.
Ben Salem, M., Ben Abdallah Kolsi, R., Dhouibi, R., 
Ksouda, K., Charfi, S., Yaich, M., Hammami, S., Sahnoun, 
Z., Zeghal, K.M., Jamoussi, K., 2017. Protective effects 
of Cynara scolymus leaves extract on metabolic 
disorders and oxidative stress in alloxan-diabetic rats. 
BMC Complementary Altern. Med. 17(1), 1-19. doi.
org/10.1186/s12906-017-1835-8.
Ben Salem, M., Ksouda, K., Dhouibi, R., Charfi, S., Turki, 
M., Hammami, S., Ayedi, F., Sahnoun, Z., Zeghal, K. M., 
Affes, H., 2019. LC-MS/MS analysis and hepatoprotective 
activity of artichoke (Cynara Scolymus L.) leaves extract 
against high fat diet-induced obesity in rats. Bio. Med. 
Res. Int. 2019, 4851279. doi.org/10.1155/2019/4851279.
Bilia, A., de Malgalhaes, P.M., Bergonzi, M., Vincieri, 
F., 2006. Simultaneous analysis of artemisinin and 
flavonoids of several extracts of Artemisia annua 
L. obtained from a commercial sample and a 
selected cultivar. Phytomedicine 13(7), 487-493. doi.
org/10.1016/j.phymed.2006.01.008.
Bischoff, T.A., Kelley, C.J., Karchesy, Y., Laurantos, M., 
Nguyen-Dinh, P., Arefi, A.G., 2004. Antimalarial activity 
of lactucin and lactucopicrin: Sesquiterpene lactones 
isolated from Cichorium intybus L. J. Ethnopharmacol. 
95(2-3), 455-457. doi.org/10.1016/j.jep.2004.06.031.
Bogdanović, M., Cankar, K., Dragićević, M., Bouwmeester, 
H., Beekwilder, J., Simonović, A., Todorović, S., 2020. 
Silencing of germacrene a synthase genes reduces 
guaianolide oxalate content in Cichorium intybus L. GM 
Crops Food 11(1), 54-66. doi.org/10.1080/21645698.20
19.1681868.
Boghozian, A., Amjad, L., Shahanipour, K., 2014. 
Chemical constituents and identification of the essential 
oil of Artemisia aucheri Boiss. in Iran. Adv. Environ. Biol. 
8(7), 2339-2343. 
Bohm, B. A., Stuessy, T. F., 2001. Flavonoids of the 
Sunflower Family (Asteraceae). Springer Science & 
Business Media.

Bozin, B., Mimica-Dukic, N., Bogavac, M., Suvajdzic, 
L., Simin, N., Samojlik, I., Couladis, M., 2008. Chemical 
composition, antioxidant and antibacterial properties of 
Achillea collina Becker ex Heimerl sl and A. pannonica 
Scheele essential oils. Molecules 13(9), 2058-2068. doi.
org/10.3390/molecules13092058.
Burt, S., 2004. Essential oils: their antibacterial properties 
and potential applications in foods: A review. Int. J. 
Food Microbiol. 94(3), 223-253. doi.org/10.1016/j.
ijfoodmicro.2004.03.022.
Caleja, C., Barros, L., Antonio, A.L., Ciric, A., Barreira, 
J.C., Sokovic, M., Oliveira, M.B.P., Santos-Buelga, C., 
Ferreira, I.C., 2015. Development of a functional dairy 
food: exploring bioactive and preservation effects of 
chamomile (Matricaria recutita L.). J. Funct. Foods 16, 
114-124. doi.org/10.1016/j.jff.2015.04.033.
Carl, W., Emrich, L.S., 1991. Management of oral mucositis 
during local radiation and systemic chemotherapy: a 
study of 98 patients. J. Prosthet. Dent. 66(3), 361-369. 
doi.org/10.1016/0022-3913(91)90264-W.
Cavalcanti, A.M., Baggio, C.H., Freitas, C.S., Rieck, L., 
de Sousa, R.S., Da Silva-Santos, J.E., Mesia-Vela, S., 
Marques, M.C.A., 2006. Safety and antiulcer efficacy 
studies of Achillea millefolium L. after chronic treatment 
in wistar rats. J. Ethnopharmacol. 107(2), 277-284. 
doi.org/10.1016/j.jep.2006.03.011.
Ćavar, S., Maksimović, M., Vidic, D., Parić, A., 2012. 
Chemical composition and antioxidant and antimicrobial 
activity of essential oil of Artemisia annua L. from Bosnia. 
Ind. Crops Prod. 37(1), 479-485. doi.org/10.1016/j.
indcrop.2011.07.024.
Chan, Y.S., Cheng, L.N., Wu, J.H., Chan, E., Kwan, Y.W., 
Lee, S M.Y., Leung, G.P.H., Yu, P.H.F., Chan, S.W., 2011. A 
review of the pharmacological effects of Arctium lappa 
(burdock). Inflammopharmacology 19(5), 245-254. doi.
org/10.1007/s10787-010-0062-4.
Chen, U.C., Hsia, C.N., Yeh, M.S., Chandra Agrawal, 
D., Tsay, H.S., 2006. In vitro micropropagation and ex 
vitro acclimation of Bupleurum kaoi-an endangered 
medicinal plant native to Taiwan. In Vitro Cell. Dev. Biol. 
Plant 42(2), 128-133. doi.org/10.1079/IVP2005744.
Choi, C.W., Kim, S.C., Hwang, S.S., Choi, B.K., Ahn, 
H.J., Lee, M.Y., Park, S.H., Kim, S.K., 2002. Antioxidant 
activity and free radical scavenging capacity between 
Korean medicinal plants and flavonoids by assay-
guided comparison. Plant Sci. 163(6), 1161-1168. doi.
org/10.1016/S0168-9452(02)00332-1.
Choi, E., Park, H., Lee, J., Kim, G., 2013. Anticancer, 
antiobesity, and anti-inflammatory activity of Artemisia 
species in vitro. J. Tradit. Chin. Med. 33(1), 92-97. doi.
org/10.1016/S0254-6272(13)60107-7.
Coruh, N., Celep, A.S., Özgökçe, F., İşcan, M., 2007. 
Antioxidant capacities of Gundelia tournefortii L. extracts 
and inhibition on glutathione-S-transferase activity. 
Food Chem. 100(3), 1249-1253. doi.org/10.1016/j.
foodchem.2005.12.008.
Darnahal, E., Jamshidi, M., Jafarlou, M., Hasheminia, S., 
2020. Insecticidal and repellent effects of essential oils 
from different parts of Achillea millefolium against adult 
of Oryzaephilus surinamensis L. (Coleoptera, Silvanidae). 
Applied Plant Prot. in Press. 



Kazeminia et al. / Trends in Phytochemical Research 6(3) 2022 187-213204

Datta, B.K., Mukhlesur Rahman, M., Gray, A.I., Nahar, L., 
Hossein, S.A., Auzi, A.A., Sarker, S. D., 2007. Polygosumic 
acid, a new cadinane sesquiterpene from Polygonum 
viscosum, inhibits the growth of drug-resistant 
Escherichia coli and Staphylococcus aureus (MRSA) 
in vitro. J. Nat. Med. 61(4), 391-396. doi.org/10.1007/
s11418-007-0165-4.
de Moreno de LeBlanc, A., Del Carmen, S., Zurita-Turk, 
M., Santos Rocha, C., Van De Guchte, M., Azevedo, 
V., Miyoshi, A., LeBlanc, J.G., 2011. Importance of 
IL-10 modulation by probiotic microorganisms in 
gastrointestinal inflammatory diseases. Int. Scholarly 
Res. Not. 2011, 1-11. doi.org/10.5402/2011/892971.
de Souza, A.R.C., Stefanov, S., Bombardelli, M.C., Corazza, 
M.L., Stateva, R.P., 2019. Assessment of composition 
and biological activity of Arctium lappa leaves extracts 
obtained with pressurized liquid and supercritical 
CO2 extraction. J. Supercrit. Fluids 152, 104573. doi.
org/10.1016/j.supflu.2019.104573.
Dehghani Bidgoli, R., 2021. Chemical composition of 
essential oil and antifungal activity of Artemisia persica 
Boiss. from Iran. J. Food Sci. Technol. 58(4), 1313-1318. 
doi.org/10.1007/s13197-020-04640-x.
Demir, T., Ağaoğlu, S., 2021. Antioxidant, antimicrobial 
and metmyoglobin reducing activity of artichoke 
(Cynara scolymus) powder extract-added minced meat 
during frozen storage. Molecules 26(18), 5494. doi.
org/10.3390/molecules26185494.
Demiray, S., Pintado, M., Castro, P., Technology, 2009. 
Evaluation of phenolic profiles and antioxidant activities 
of Turkish medicinal plants: Tilia argentea, Crataegi 
folium leaves and Polygonum bistorta roots. In. J. 
Pharmacol. Pharm. Sci. 54, 312-317. 
Dias, M.I., Barros, L., Dueñas, M., Pereira, E., Carvalho, 
A.M., Alves, R.C., Oliveira, M.B.P., Santos-Buelga, C., 
Ferreira, I.C., 2013. Chemical composition of wild and 
commercial Achillea millefolium L. and bioactivity 
of the methanolic extract, infusion and decoction. 
Food Chem. 141(4), 4152-4160. doi.org/10.1016/j.
foodchem.2013.07.018.
Didier, F., Catherine, F., Odile, T., Jean-Louis, L., 2011. 
Caffeoyl derivatives: major antioxidant compounds of 
some wild herbs of the Asteraceae family. Food Nutr. 
Sci. 2, 181-192. doi.org/10.4236/fns.2011.230025.
Donohoe, D.R., Garge, N., Zhang, X., Sun, W., O’Connell, 
T.M., Bunger, M.K., Bultman, S.J., 2011. The microbiome 
and butyrate regulate energy metabolism and 
autophagy in the mammalian colon. Cell Metab. 13(5), 
517-526. doi.org/10.1016/j.cmet.2011.02.018.
Ebrahimi, M., Daryabeigi, R., Shahtalebi, M.A., Abedini, 
F., 2020. Wound dressing of second degree burn by 
chamomile cream and silver sulfadiazine cream; the 
effects on wound healing duration; a triple blind RCT. 
J. Med. Plants 19(75), 305-311. doi.org/10.29252/
jmp.19.75.305.
Eftekhar-Sadat, B., Maghsumi-Noroozabad, L., Alipour, 
B., Abed, R., Asghari-Jafarabadi, M., 2016. Effect of 
Arctium lappa linne root (Burdock) tea consumption 
on lipid profile and blood pressure in patient with knee 
osteoarthritis. Razi J. Med. Sci. 22(140), 79-91. 
Ehsani, J., Mohsenzadeh, M., Khomeiri, M., 
Ghasemnezhad, A., 2018. Chemical characteristics, 

and effect of inulin extracted from artichoke (Cynara 
scolymus L.) root on biochemical properties of synbiotic 
yogurt at the end of fermentation. Iran. J. Chem. Chem. 
Eng. 37(2), 219-230. doi.org/1021-9986/2018/2/219-
230.
EL-Hefny, M., Abo Elgat, W.A., Al-Huqail, A.A., Ali, 
H.M., 2019. Essential and recovery oils from Matricaria 
chamomilla flowers as environmentally friendly 
fungicides against four fungi isolated from cultural 
heritage objects. Processes 7(11), 1-12. doi.org/10.3390/
pr7110809.
El-Massry, K.F., El-Ghorab, A.H., Farouk, A., 2002. 
Antioxidant activity and volatile components of 
Egyptian Artemisia judaica L. Food Chem. 79(3), 331-
336. doi.org/10.1016/S0308-8146(02)00164-4.
El-Tantawy, W.H., 2015. Biochemical effects, 
hypolipidemic and anti-inflammatory activities of 
Artemisia vulgaris extract in hypercholesterolemic rats. 
J. Clin. Biochem., 33-38. doi.org/10.3164/jcbn.14-141.
Elmieh, A., Rafizadeh, B., Khanbabakhani, H., 2019. Effect 
of aerobic interval training and consumption of chicory 
extract on levels of liver enzymes in obese boys with 
non-alcoholic fatty liver. J. Appl. Exercise Physiol. 15(30), 
103-114. doi.org/10.22080/JAEP.2019.15128.1822.
Englisch, W., Beckers, C., Unkauf, M., Ruepp, M., Zinserling, 
V., 2000. Efficacy of artichoke dry extract in patients 
with hyperlipoproteinemia. Fortschr. Arzneimittelforsch. 
50(03), 260-265. doi.org/10.1055/s-0031-1300196.
Erdogan, O., Abbak, M., Demirbolat, G.M., Birtekocak, 
F., Aksel, M., Pasa, S., Cevik, O., 2019. Green synthesis 
of silver nanoparticles via Cynara scolymus leaf 
extracts: The characterization, anticancer potential with 
photodynamic therapy in MCF7 cells. PloS one 14(6), 
e0216496. doi.org/10.1371/journal.pone.0216496.
Ergezer, H., Kaya, H.İ., Şimşek, Ö., 2018. Antioxidant and 
antimicrobial potential of artichoke (Cynara scolymus 
L.) extract in beef patties. Czech J. Food Sci. 36(2), 154-
162. doi.org/10.17221/179/2017-CJFS.
Eruygur, N., Koçyiğit, U., Taslimi, P., Ataş, M., Tekin, 
M., Gülçin, İ., 2019. Screening the in vitro antioxidant, 
antimicrobial, anticholinesterase, antidiabetic activities 
of endemic Achillea cucullata (Asteraceae) ethanol 
extract. S. Afr. J. Bot. 120, 141-145. doi.org/10.1016/j.
sajb.2018.04.001.
Farhadi, N., Babaei, K., Farsaraei, S., Moghaddam, 
M., Pirbalouti, A.G., 2020. Changes in essential oil 
compositions, total phenol, flavonoids and antioxidant 
capacity of Achillea millefolium at different growth 
stages. Ind. Crops Prod. 152, 112570. doi.org/10.1016/j.
indcrop.2020.112570.
Farhan, M.M., Hassawi, D.S., Ibraheem, N.K., 2018. 
Polyphenols compounds investigation of leaves and 
callus artichokes (Cynara scolymus). Plant Arch. 18(2), 
2629-2635. 
Fathi, E., Majdi, M., Dastan, D., Maroufi, A., 2019. 
The spatio-temporal expression of some genes 
involved in the biosynthetic pathways of terpenes/
phenylpropanoids in yarrow (Achillea millefolium). 
Plant Physiol. Biochem. 142, 43-52. doi.org/10.1016/j.
plaphy.2019.06.036.
Feng, X., Cao, S., Qiu, F., Zhang, B., 2020. Traditional 
application and modern pharmacological research of 



Kazeminia et al. / Trends in Phytochemical Research 6(3) 2022 187-213 205

Artemisia annua L. Pharmacol. Ther. 216, 107650. doi.
org/10.1016/j.pharmthera.2020.107650.
Ferracane, R., Graziani, G., Gallo, M., Fogliano, V., Ritieni, 
A., 2010. Metabolic profile of the bioactive compounds 
of burdock (Arctium lappa) seeds, roots and leaves. J. 
Pharm. Biomed. Anal. 51(2), 399-404. doi.org/10.1016/j.
jpba.2009.03.018.
Firouzbakhsh, F., Afsarian, M., Hooshangi, S., Badali, 
H., 2014. Evaluation of in vitro antifungal activity of 
Foeniculum, Achillea, Satureja, Cinnamomum and 
Artemisia against Saprolegnia parasitica. Arak Med. 
Univ. J. 17(5), 60-69. 
Frutos, M., Guilabert-Antón, L., Tomás-Bellido, A., 
Hernández-Herrero, J., 2008. Effect of artichoke (Cynara 
scolymus L.) fiber on textural and sensory qualities of 
wheat bread. Food Sci. Technol. Int. 14(5_suppl), 49-55. 
doi.org/10.1177/1082013208094582.
Frutos, M.J., Ruiz-Cano, D., Valero-Cases, E., Zamora, S., 
Pérez-Llamas, F., 2019. Artichoke (Cynara scolymus L.). 
Nonvitamin and Nonmineral Nutritional Supplements, 
Elsevier, pp. 135-138. doi.org/10.1016/B978-0-12-
812491-8.00018-7.
Fu, C., Yu, P., Wang, M., Qiu, F., 2020. Phytochemical 
analysis and geographic assessment of flavonoids, 
coumarins and sesquiterpenes in Artemisia annua L. 
based on HPLC-DAD quantification and LC-ESI-QTOF-
MS/MS confirmation. Food Chem. 312, 126070. doi.
org/10.1016/j.foodchem.2019.126070.
Gao, Q., Yang, M., Zuo, Z., 2018. Overview of the anti-
inflammatory effects, pharmacokinetic properties and 
clinical efficacies of arctigenin and arctiin from Arctium 
lappa L. Acta Pharmacol. Sin. 39(5), 787-801. doi.
org/10.1038/aps.2018.32.
Garcia-Oliveira, P., Barral, M., Carpena, M., Gullón, P., 
Fraga-Corral, M., Otero, P., Prieto, M.A., Simal-Gandara, 
J., 2021. Traditional plants from Asteraceae family as 
potential candidates for functional food industry. Food 
Funct. 12(7), 2850-2873. doi.org/10.1039/D0FO03433A.
Gebhardt, R., 1997. Antioxidative and protective 
properties of extracts from leaves of the artichoke 
(Cynara scolymus L.) against hydroperoxide-induced 
oxidative stress in cultured rat hepatocytes. Toxicol. 
Appl. Pharmacol. 144(2), 279-286. doi.org/10.1006/
taap.1997.8130.
Ghaderi, S., Sarailoo, M.H., Ghanbari, V., 2012. 
Investigation of the components and antibacterial 
effects of three plant’s essential oil Coriandrum sativum, 
Achilleh millefolium, Anethum graveolens in vitro. J. 
Shahrekord Univ. Med. Sci. 14(5), 74-82. 
Ghaffarifar, F., KarimiPourSaryazdi, A., Ghaffari, A.D., 
Tavakoli, P., Barati, M., Rasekhi, A., KarimiPourSaryazdi, 
Y., Siahkohy, B., 2020. Anti-toxoplasma effects of 
Artemisia aucheri extract in vitro. Paramedical Sci. 
Military Health 15(1), 26-34. 
Ghanavati, M., Houshmand, S., Zainali, H., Abrahimpour, 
F., 2010. Chemical composition of the essential oils of 
Matricaria recutita L. belonging to central and south 
parts of Iran. J. Med. Plants 9(34), 102-108.
Gholizadeh ghara gheshlagh, A., Razavi Rohani, S.M., 
Mahmoudi, R., Kaboudari, A., Kazeminia, M., 2018. 
Antimicrobial effects of some herbal plants and spices 
on Staphylococcus epidermidis and Pseudomonas 

aeruginosa. Int. J. Food Nutr. Saf 9(1), 40-48. 
Ghelich, T., Hashemi Karouei, M., Gholampor Azizi, I., 
2014. Antibacterial effect of methanolic extraction of 
Polygonum Bistorta on some bacteria. N. Z. J. Med. Lab. 
Technol. 8(2), 41-47. 
Gholamrezaie, S.L., Mohammadi, M., Jalali, S.J., 
Abolghasemi, S., Roostaei, A.M., 2013. Extract and leaf 
powder effect of Artemisia annua on performance, 
cellular and humoral immunity in broilers. Iranian J. 
Vet. Res. Shiraz Univ. 14(1), 15-20. doi.org/10.22099/
IJVR.2013.1384.
Grieve, M., Herbal, A. M., 1984. Penguin Books. New 
York.
Gürbüz, İ., Üstün, O., Yeşilada, E., Sezik, E., Akyürek, N., 
2002. In vivo gastroprotective effects of five Turkish 
folk remedies against ethanol-induced lesions. J. 
Ethnopharmacol. 83(3), 241-244. doi.org/10.1016/
S0378-8741(02)00248-9.
Ha, M.S., Yook, J.S., Lee, M., Suwabe, K., Jeong, W.M., 
Kwak, J.J., Soya, H., 2021. Exercise training and burdock 
root (Arctium lappa L.) extract independently improve 
abdominal obesity and sex hormones in elderly women 
with metabolic syndrome. Sci. Rep. 11(1), 1-10. doi.
org/10.1038/s41598-021-84301-x.
Habibi, R.M., Mohammadi, R.A., Delazar, A., Halabian, 
R., Soleimani, R.J., Mehdipour, A., Bagheri, M., Jahanian-
Najafabadi, A., 2011. Effects of Polygonum aviculare 
herbal extract on proliferation and apoptotic gene 
expression of MCF-7. Daru, J. Fac. Pharm., Tehran Univ. 
Med. Sci. 19(5), 326. PMCID: PMC3304393.
Habibi, Z., Ghanian, S., Ghasemi, S., Yousefi, M., 2013. 
Chemical composition and antibacterial activity of the 
volatile oil from seeds of Artemisia annua L. from Iran. 
Nat. Prod. Res. 27(2), 198-200. doi.org/10.1080/147864
19.2012.662652.
Han, Y.H., Mun, J.G., Jeon, H.D., Yoon, D.H., Choi, B.M., 
Kee, J.Y., Hong, S.H., 2020. The extract of Arctium 
lappa L. fruit (Arctii Fructus) improves cancer-induced 
cachexia by inhibiting weight loss of skeletal muscle and 
adipose tissue. Nutrients 12(10), 3195. doi.org/10.3390/
nu12103195.
Haq, F.U., Roman, M., Ahmad, K., Rahman, S.U., Shah, 
S.M.A., Suleman, N., Ullah, S., Ahmad, I., Ullah, W., 
2020. Artemisia annua: trials are needed for COVID-19. 
Phytother. Res. 34(10), 2423-2424. doi.org/10.1002/
ptr.6733.
Harborne, A., 1998. Phytochemical Methods a Guide to 
Modern Techniques of Plant Analysis. Springer Science 
& Business Media.
Hasan, M., Das, R., Rahman, M., Hossain, M., Rahman, 
M., 2008. Micropropagation from shoot tips and nodal 
segments of Cassia alata L. Intl. J. Bio. Res. 4(4), 70-74. 
Hashem-Sirjani, F.A., Behmanesh, B., Mazandarani, 
M., Rostami Charati, F., 2020. Ethnopharmacology, 
phytochemical and antioxidant investigation of some 
of traditional high consumption plants for treatment 
of diabetes in the rural mountainous rangelands of 
Chaharbagh. Eco-phytochemical J. Med. Plants 8(3), 81-
102. 
Hashemi, A., Shapouri, R., Esrafili, M., 2019. Antimicrobial 
and healing effect Burdock and Nasturtium of nettle, 
extracts with silver sulfadiazine on burn infections of 



Kazeminia et al. / Trends in Phytochemical Research 6(3) 2022 187-213206

Staphylococcus aureus. J. Anim. Morphol. Physiol. Dev. 
12(2), 63-72. 
Hausbn, B., Bheuer, J., Weglewski, J., Rucker, G., 1991. α-
Peroxyachifolid and other new sensitizing sesquiterpene 
lactones from yarrow (Achillea millefolium L., 
compositae). Contact Dermatitis 24(4), 274-280. doi.
org/10.1111/j.1600-0536.1991.tb01722.x.
Hegazy, M.E.F., Abdel-Lateff, A., Gamal-Eldeen, 
A.M., Turky, F., Hirata, T., Pare, P.W., Karchesy, J., 
Kamel, M.S., Ahmed, A.A., 2008. Anti-inflammatory 
activity of new guaiane acid derivatives from Achillea 
coarctata. Nat. Prod. Commun. 3(6), 851-856. doi.
org/10.1177/1934578X0800300604.
Heidarian, E., Soofiniya, Y., Hajihosseini, R., 2011. 
The effect of aerial part of Cynara scolymus extract 
on the hyperlipidemia, plasma antioxidant capacity, 
and superoxide dismutase activity in diabetic rats. J. 
Shahrekord Univ. Med. Sci. 13(5), 1-9. 
Heidarianpour, A., Mohammadi, F., Keshvari, M., Mirazi, 
N., 2021. Ameliorative effects of endurance training 
and Matricaria chamomilla flowers hydroethanolic 
extract on cognitive deficit in type 2 diabetes rats. 
Biomed. Pharmacother. 135, 111230. doi.org/10.1016/j.
biopha.2021.111230.
Höld, K.M., Sirisoma, N.S., Ikeda, T., Narahashi, T., Casida, 
J.E., 2000. α-Thujone (the active component of absinthe): 
γ-aminobutyric acid type A receptor modulation and 
metabolic detoxification. Proc. Natl. Acad. Sci. 97(8), 
3826-3831. doi.org/10.1073/pnas.070042397.
Hosseinpour, M.H., Askarianzadeh, A., Moharramipour, 
S., Sandi, J.J., 2011. Insecticidal activity of essential oils 
isolated from Rue. Integrated Prot. of Stored Prod. 69, 
271-275. 
Hueza, I.M., Gotardo, A.T., da Silva Mattos, M.I., Górniak, 
S.L., 2019. Immunomodulatory effect of Cynara 
scolymus (artichoke) in rats. Phytother. Res. 33(1), 167-
173. doi.org/10.1002/ptr.6210.
Innocenti, M., Gallori, S., Giaccherini, C., Ieri, F., Vincieri, 
F.F., Mulinacci, N., 2005. Evaluation of the phenolic 
content in the aerial parts of different varieties of 
Cichorium intybus L. J. Agric. Food Chem. 53(16), 6497-
6502. doi.org/10.1021/jf050541d.
Intisar, A., Zhang, L., Luo, H., Zhang, R., Wu, Z., Zhang, 
W., 2012. Difference in essential oil composition of 
rhizome of Polygonum bistorta L. from different Asian 
regions and evaluation of its antibacterial activity. J. 
Essent. Oil-Bear. Plants 15(6), 964-971. doi.org/10.108
0/0972060X.2012.10662600.
Ionita, R., Postu, P.A., Mihasan, M., Gorgan, D.L., 
Hancianu, M., Cioanca, O., Hritcu, L., 2018. Ameliorative 
effects of Matricaria chamomilla L. hydroalcoholic 
extract on scopolamine-induced memory impairment in 
rats: A behavioral and molecular study. Phytomedicine 
47, 113-120. doi.org/10.1016/j.phymed.2018.04.049.
Izadi, Z., Modares Sanavi, S.A. M., Orooshzadeh, A., Esna 
Ashari, M., Davoodi, P., 2013. Antimicrobial activity of 
chamomile (Matricaria chamomilla L.) and feverfew 
(Tanacetum parthenium L.). Armaghane-danesh. Yasuj 
Univ. Med. Sci. J. 18(1), 31-43. 
Jafari Dinani, N., Asgary, S., Madani, H., Naderi, 
G., Mahzoni, P., 2010. Hypocholesterolemic and 

antiatherosclerotic effect of Artemisia aucheri in 
hypercholesterolemic rabbits. Pak. J. Pharm. Sci. 23(3), 
321-325. 
Jafarinia, M., Jafarinia, M., 2019. A review of medicinal 
properties of some Asteraceae family plants on immune 
system. Rep. Health Care 5(2), 1-7.
Jaiswal, R., Kiprotich, J., Kuhnert, N., 2011. Determination 
of the hydroxycinnamate profile of 12 members of the 
Asteraceae family. Phytochemistry 72(8), 781-790. doi.
org/10.1016/j.phytochem.2011.02.027.
Jamshidzadeh, A., Fereidooni, F., Salehi, Z., Niknahad, 
H., 2005. Hepatoprotective activity of Gundelia 
tourenfortii. J. Ethnopharmacol. 101(1-3), 233-237. doi.
org/10.1016/j.jep.2005.04.013.
Jamshidzadeh, A., Khoshnoud, M., Dehghani, Z., 
Niknahad, H., 2006. Hepatoprotective activity of 
Cichorium intybus L. leaves extract against carbon 
tetrachloride induced toxicity. Iranian J. Pharm. Res. 
5(1), 41-46. doi.org/10.22037/IJPR.2010.65.
Juteau, F., Masotti, V., Bessière, J.M., Dherbomez, M., 
Viano, J., 2002. Antibacterial and antioxidant activities 
of Artemisia annua essential oil. Fitoterapia 73(6), 532-
535. doi.org/10.1016/S0367-326X(02)00175-2.
Kalhor, M., Yousefloo, S., Kavehie, B., Mohammadi, F., 
Javadi, H., 2019. Effect of yarrow (Achillea millefolium L.) 
extract on premenstrual syndrome in female students 
living in dormitory of qazvin university of medical 
sciences. J. Med. Plants 18, 52-63. doi.org/10.29252/
jmp.4.72.S12.52.
Karaalp, C., Yurtman, A.N., Karabay Yavasoglu, N.U., 
2009. Evaluation of antimicrobial properties of Achillea 
L. flower head extracts. Pharm. Biol. 47(1), 86-91. doi.
org/10.1080/13880200802448682.
Karimi, M.H., Ebrahimnezhad, S., Namayandeh, M., 
Amirghofran, Z., 2014. The effects of cichorium intybus 
extract on the maturation and activity of dendritic cells. 
Daru, J. Pharm. Sci. 22(1), 1-7. doi.org/10.1186/2008-
2231-22-28.
Karimipour Saryazdi, A., Ghaffarifar, F., Dalimi, A., Dayer, 
M.S., 2020. In vitro and in vivo comparative effects of 
the spring and autumn-harvested Artemisia aucheri 
Bioss extracts on Leishmania major. J. Ethnopharmacol. 
257, 112910. doi.org/10.1016/j.jep.2020.112910.
Kaur, N., Gupta, A.K., 2002. Applications of inulin and 
oligofructose in health and nutrition. J. Biosci. 27(7), 
703-714. doi.org/10.1007/BF02708379.
Kazemi, M., Dakhili, M., Dadkhah, A., Yasrebifar, Z., 
Larijani, K., 2011. Composition, antimicrobial and 
antioxidant activities of the essential oil of Artemisia 
kermanensis Podl., an endemic species from Iran. J. 
Med. Plants Res. 5(18), 4481-4486. doi.org/10.5897/
JMPR.9000401.
Kazeminia, M., Mahmoudi, R., Ghajarbeygi, P., 2017. A 
review on using essential oil of Labiatae species in food 
products. J. Inflammatory Dis. 21(1), 73-61. 
Kemper, K.J., 1999. Ginger (Zingiber officinale). 
Longwood Herbal Task Force 3, 1-18.
Khedmat, L., Mojtahedi, S. Y., Moienafshar, A., 2021. 
Recent clinical evidence in the herbal therapy of 
neonatal jaundice in Iran: a review. J. Herb. Med. 29, 
100457. doi.org/10.1016/j.hermed.2021.100457.



Kazeminia et al. / Trends in Phytochemical Research 6(3) 2022 187-213 207

Khosravi, F., Moshtaghian, J., Zarkesh, S., 2021. The effect 
of ethanolic extract of Achillea wilhelmsii on the survival 
of three cancer cell lines in vitro culture. J. Cell Tissue 
Res. 11(4), 302-311. doi.org/10.52547/JCT.11.4.302.
Khushtar, M., Ahmad, A., Rahman, M.A., 2018. 
Gastroprotective effect of hydro-alcoholic extract of 
Polygonum bistorta Lin root in indomethacin-induced 
gastric ulcers in sprague dawley rats. Indian J. Pharm. 
Educ. Res. 52, 618-625. doi.org/10.5530/ijper.52.4.72.
Kim, B. H., Hong, S. S., Kwon, S. W., Lee, H. Y., Sung, H., 
Lee, I.-J., Hwang, B. Y., Song, S., Lee, C.-K., Chung, D., 
2008. Diarctigenin, a lignan constituent from Arctium 
lappa, down-regulated zymosan-induced transcription 
of inflammatory genes through suppression of DNA 
binding ability of nuclear factor-κB in macrophages. J. 
Pharmacol. Exp. Ther. 327(2), 393-401. doi.org/10.1124/
jpet.108.140145.
Kim, Y.-D., Heo, I., Shin, B.-C., Crawford, C., Kang, H.-W., 
Lim, J.-H., 2013. Acupuncture for posttraumatic stress 
disorder: a systematic review of randomized controlled 
trials and prospective clinical trials. J. Evidence-
Based Complement. Altern. Med. 2013, 1-12. doi.
org/10.1155/2013/615857.
Kirchhoff, R., Beckers, C., Kirchhoff, G., Trinczek-Gärtner, 
H., Petrowicz, O., Reimann, H., 1994. Increase in choleresis 
by means of artichoke extract. Phytomedicine 1(2), 107-
115. doi.org/10.1016/S0944-7113(11)80027-9.
Kiumarsi, A., Abomahboub, R., Rashedi, S.M., 
Parvinzadeh, M., 2009. Achillea millefolium, a new source 
of natural dye for wool dyeing. Prog. Color Colorants 
Coat. 2(2), 87-93. doi.org/10.30509/PCCC.2009.75758.
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