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Abstract: Tanacetum vulgare L. (syn. Chrysanthemum vulgare L.) commonly known as tansy, is a 

perennial herb of the Asteraceae family, native to temperate Europe and Asia, where it grows along 

roadsides, hedgerows and waste places. It was introduced into North America for medicinal and 

horticultural purposes and now grows wild throughout many USA states. It has two varieties: var. 

vulgare (distributed in N Europe and N America, however in Corsica, Sardinia and Sicily ssp. siculum 

grows, in some cases reported as a separate species) and var. boreale (distributed in Russia, China, 

N Korea and Japan). Aerial plant parts contain essential oil divided into chemotypes, and the 

environmental adaptability of the plants can be assumed from essential oil contents. T. vulgare is 

also rich in phenolic acids, flavonoids and their derivatives which contribute to the pharmacological 

actions of the plant. 
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1. Introduction 

Tanacetum vulgare L. (syn. Chrysanthemum vulgare L.) commonly known as tansy, comes from the 

Greek word “athanasia” which means “immortality”, probably originating from the fact that its 

flowers do not wilt when dry [1]. This is a perennial herb of the Asteraceae family, native to temperate 

Europe and Asia, where it grows along roadsides, hedgerows and waste places. It was introduced 

into North America for medicinal and horticultural purposes and now grows wild throughout many 

USA states [2, 3, 4]. However, T. vulgare has two varieties: var. vulgare which is widely distributed in 

northern Europe and North America and var. boreale distributed in Russia, China, North Korea and 

Japan [5]. Regional variability of the chemical composition of T. vulgare essential oils is well-known 

and many essential oil chemotypes have been reported in literature [4]. In Corsica (France), Sardinia 

and Sicily (Italy), plants grow with finely dissected leaves; these are regarded by some as a separate 

species (ssp. siculum) [6, 7]. 

2. Botanical features 

T. vulgare is a perennial herb with deep green leaves, 15-25 cm long, pinnatipartite to pinnatisect, 

glabrous to sparsely hairy and glandular-punctate. The lower cauline leaves are more than 5 cm long, 

petiolate, oblong to oblong-ovate and the segments pinnatisect to pinnatilobed. They are linear-

lanceolate to oblong-elliptical. The upper cauline leaves are similar but sessile. T. vulgare has button-

like corymbs, with 10-70 yellow capitulate flowers, each showing an involucre of 5-8 mm in diameter. 

In the outer ring, the florets are tubular, mostly female and zygomorphic, bright yellow. They are 3-

toothed, rarely shortly ligulate, or actinomorphic (some flowers are 5-toothed and hermaphroditic). 

The inner florets are tubular and 5-toothed. The achenes are 1.2-1.8 mm long, 5-ribbed, possessing 

scattered epicarpic, sessile, transparent, non-mucilaginous glands; the pappus is a short unevenly 
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toothed membranous cup, 0.2-0.4 mm wide [8, 9]. However, its strong scent stems from the essential 

oil containing glands in leaves and flowers [10]. Cytogenetical studies of the T. vulgare show that it is 

diploid (2n=18) [11].  

3. Chemical composition 

Aerial plant parts of T. vulgare harvested in full flowering stage usually contain between 0.1 and 

0.5% of essential oil [12, 13, 14], but in some cases it is reported up to 1.9% [15]. T. vulgare essential oil 

is a yellowish to orange olive liquid with a warm, almost sharp and spicy, dry and herbaceous odour. 

The taste is very sharp, pungent and bitter. It should not be used in flavours or any food preparations. 

T. vulgare essential oil is mainly high in thujone, a poison that can cause convulsions, vomiting and 

uterine bleeding [12]. Apart of essential oil it contains bitter components and sesquiterpene lactones 

[16]. 

Ecological role of essential oils is reflected in the interaction of plants with environmental factors. 

Environmental adaptability of the plants can be assumed from essential oil contents [17]. According 

to the cluster analysis the essential oil T. vulgare from Lithuania is divided into four groups: 1,8-

cineole, trans-thujone, camphor and myrtenol [18]. However, the last one is produced by T. vulgare 

plants very rarely [19]. In Norway, seven chemotypes of T. vulgare could be identified: α-thujone, β-

thujone, camphor, chrysanthenyl acetate/chrysanthenol, chrysanthenone, artemisia ketone/artemisia 

alcohol, and 1,8-cineole [15]. Furthermore, more than 15 distinct chemotypes have been described 

from Scandinavia and the Baltic so far [10], and the correlation between the genetic distance matrices 

of the same genotypes was highly significant [20]. The majority of the results from literature identified 

β-thujone, respectively trans-thujone, camphor and chrysanthenyl acetate as the most common main 

components of the essential oils of T. vulgare from 11 different habitats throughout the world [21]. 

Table 1. Composition of the aerial parts of T. vulgare essential oils. 

 
Canada Romania 

(Sibiu) 
Romania 

(Alba) 
Serbia 

(Belgrade) 
Slovakia Italy 

(Sicily) 
Estonia 

(Harju) 
Estonia 

(Tartu) 

Reference [4] [22] [22] [1] [16] [6] [14] [14] 

α-Pinene  4.43 nd nd 1.81 2.44 nd 5.0 1.9 
Camphene  7.29 nd nd 0.46 2.17 nd 0.4 0.1 
1,8-Cineole  10.80 3.50  3.27 3.88 8.32 11.8 9.6 1.4 

Artemisia ketone nd 2.19  7.88 2.94 9.36 nd 0.3 nd 
α-Thujone  0.08 24.81  13.21 5.28 nd 23.8 0.2 0.4 

Chrysanthenol nd nd nd 15.05 nd nd nd nd 
β-Thujone  3.66 14.41  12.79 9.04 21.00 18.0 nd 47.2 

Chrysanthenone  3.76 nd nd 0.40 nd 1.3 41.9 1.0 
Camphor  30.48 1.16  10.17 4.90 19.69 nd nd nd 
Borneol  14.80 0.93  9.34 2.10 4.55 nd 1.3 nd 

α-Terpineol  0.69 nd nd nd nd nd 1.5 tr 
Chrysanthenyl acetate  0.10 25.84  20.06 41.62 3.17 0.6 0.4 nd 

tr-trace; nd-not detected 

The inflorescences and leaves of T. vulgare plants produce oils with the same dominating 

constituents, however in some cases, the leaves produced oils of the 1,8-cineole chemotype, while the 

inflorescences biosynthesized oils of the camphor or myrtenol. Amounts of the 1,8-cineole in all leaf 

oils were greater than in inflorescence oils [18]. 

Many investigations are shown that T. vulgare is rich in the phenolic acids, flavonoids and their 

derivatives which contribute to the pharmacological actions of the plant (Table 2). Furthermore, 

yellow-orange flavonoids and carotenoids can be obtained from T. vulgare used as alternative 

colourants [23]. 
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Table 2. Phenolic compounds found in T. vulgare extracts. 

Compound Reference 

Ferulic acids 

3,5-dichlorogenic acid  [24] 

4,5-dichlorogenic acid  [24] 

chlorogenic acid  [1, 24] 

neochlorogenic acid  [1, 24] 

Hydroxycinnamoylquinic acids 

1,5-dicaffeoylquinic acid  [25] 

1-caffeoylquinic acid  [1] 

3,4,5-tricaffeoylquinic acid [1] 

3,4-dicaffeoylquinic acid  [1, 25] 

3,5-dicaffeoylquinic acid  [1, 25] 

3-caffeoylquinic acid  [25] 

4,5-dicaffeoylquinic acid  [25] 
4-caffeoylquinic acid (=Cryptochlorgenic acid) [1] 

5-caffeoylquinic acid  [25] 

Flavonoids 

Apigenin  [1, 24] 

Baicalin [1] 

Casticin  [26] 

Eupalitin  [25] 

Eupalitin [1] 

Hispidulin  [1] 

Hyperoside [24] 

Isoquercetin [1] 

Kaempferol  [24] 

Luteolin  [1, 24, 25] 

Nepetin [1] 

Quercetagetin dimethyl ether  [25] 

Rutin  [24] 

Saponarin [1] 

Scutellarin [1] 

Flavonoid-O-glucuronides 

Apigenin-7-O-glucuronide  [25] 

Chrysoeriol-7-O-glucuronide  [25] 

Eriodictyol-O-glucoronide  [25] 

Homoeriodictyol-O-glucuronide  [25] 

Luteolin-7-O-glucuronide  [1, 25] 

Quercetin-3-O-glucuronide (=Miquelianin) [1, 25] 

Flavonoid-O-glucosides 

Acacetin-7-glycoside [24] 

Gossypetin-8-O-glucoside [1] 

Kaempferol-O-(caffeoyl)glucoside  [25] 

Luteolin-7-O-glucoside  [1, 25] 

Petunidin-3-O-glucoside [1] 

Quercetin-3-O-glucoside  [25] 

Organic acid 

Citric acid  [25] 

Dihydroxybenzoic acid derivative  [25] 

Gluconic acid  [25] 

Quinic acid  [25] 

 

4. Biological activity 

T. vulgare is a well-known herbal plant widely used in traditional medicine in south-eastern 

Serbia. Tea is used as an antihelminthic, carminative, antispasmodic, stimulant to abdominal viscera, 
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tonic, emmenagogue, antidiabetic, diuretic and antihypertensive [27]. Furthermore, T. vulgare is 

conventionally used in balms, cosmetics, dyes, insecticides, medicines, and preservatives [1]. 

4.1. Antioxidant activity 

The methanolic extract of the aerial parts of T. vulgare and its fractions were investigated for 

antioxidant activity. The crude extract displayed DPPH radical scavenging effects with an EC50 value 

of 37 μg/mL. Activity guided fractionations of the crude extract resulted in the isolation of three 

antioxidant compounds; 3,5-O-dicaffeoylquinic acid (3,5-DCQA), axillarin and luteolin. 3,5-DCQA 

was the major constituent with antioxidant activity (IC50 = 9.7 μM) comparable with that of the 

standard quercetin (IC50 = 8.8 μM) [3]. T. vulgare showed antioxidant activity in correlation with the 

total phenolic content of the extracts [26]. The T. vulgare essential oil possesses anti-inflammatory 

activity inhibiting NO production. It also inhibits intracellular DCFH oxidation induced by tert-

butylhydroperoxide [4]. 

4.2. Anti-inflammatory activity 

The CHCl3 extracts of T. vulgare were found to have significant wound healing activity and anti-

inflammatory activities. Parthenolide content of the CHCl3 extracts of T. vulgare were found in the 

value of 177.51 μg/100 mg plant material. According to the results, the other secondary metabolites 

present in the aerial parts of the T. vulgare possibly exerted synergistic effects on the observed healing 

of the wounds [28]. Anti-inflammatory activity of essential oil appears driven mainly by α-humulene 

while antioxidant activity is provided by α-pinene and caryophyllene oxide [4]. 

4.3. Antimicrobial activity 

Essential oil from T. vulgare showed better activity against Gram-positive bacteria than against 

Gram-negative ones. Among the bacteria tested, Bacillus subtilis was the most sensitive [29]. 

Contrarily, T. vulgare methanol extract exhibited antimicrobial effect against the tested Gram-positive 

bacteria and fungi [26]. 

Furthermore, essential oil from T vulgare was active against both Escherichia coli and 

Staphylococcus aureus with camphor and caryophyllene oxide responsible for antibacterial activity [4]. 

The essential oil and ethanolic extracts of T. vulgare exhibited moderate action against Staphilococcus 

aureus and Bacillus subtilis and low action against E. coli and Pseudomonas aeruginosa [30]. T. vulgare 

essential oil showed strong activity against most of the tested fungi and was efficient as bifonazole 

and ketoconazole, while the most sensitive bacteria were Gram-negative E. coli and E. cloacae. All 

methanol extracts showed fungistatic and fungicidal effects against all of the eight tested fungi, 

however, the antimicrobial activity was higher against Gram-positive bacteria [1]. 

The inhibition zone of chlorhexidine against C. albicans was 30.3-19.3 mm, however, in 

combination with EthOAc extract of T. vulgare, this inhibition was from 32.7-30 mm, indicating that 

this combination exerted a marked synergistic effect against C. albicans. The inhibition zone of sodium 

hypochlorite (69.7–65 mm) was higher than the inhibition zone of EthOAc extract and chlorhexidine. 

The combination of EthOAc extract with sodium hypochlorite resulted in a loss of antifungal activity. 

Furthermore, the activity of the EthOAc extract against C. albicans was decreased after mixing the 

extract with dentine at a concentration of 25 mg/50 μL [31]. 

4.4. Citotoxic activity 

T. vulgare essential oil was slightly cytotoxic against the human healthy cell line WS1 while α-

humulene and caryophyllene oxide were moderately cytotoxic against human lung carcinoma A-549, 

human colon adenocarcinoma DLD-1, and human skin fibroblasts WS1 [4]. 

Methanol extract of T. vulgare expressed strong cytotoxic activity against both cancer (HeLa) and 

healthy (Vero) cell lines [26]. Methanol extract of T. vulgare leaves and flowers exhibited a strong 

antiproliferative effect on human cervical adenocarcinoma (HeLa) cells, causing cell shrinkage and 

detachment [1]. 
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Cytotoxic activity of dichloromethane extract from the flowers of T. vulgare growing in Sicily 

was tested in vitro on A549 (human lung carcinoma epithelial-like) and V79379A (Chinese hamster 

lung fibroblast-like) cells using the tetrazolium salt reduction (MTT) assay. All five sesquiterpene 

lactones with the eudesmane skeleton have been isolated from dichloromethane extract induced high 

time- and concentration-dependent cytotoxic effects [7]. 

Four polysaccharide fractions were isolated and purified from aqueous extracts of T. vulgare 

florets and investigated their effects on innate immune cell function. It was found that Tansy 

polysaccharides had potent immunomodulatory and anti-inflammatory activities, including 

modulation of macrophage and neutrophil functions, as well as complement-fixing activity. Thus, 

the immunomodulatory activities of T. vulgare polysaccharides could likely contribute to the known 

therapeutic effects of T. vulgare extracts [2]. 

4.4. Organic agriculture 

Dry flowers from T. vulgare were extracted with methanol, evaporated, and then the concentrates 

were divided into liquid and soft fractions. The liquid fraction was diluted in water up to 24 h before 

the assay, while the soft fraction was diluted in water just before the assay. These two fractions were 

used for establishing antiviral effect against CMV and PVY in tomato plants. Results show that 

treatment with 5% liquid fraction reduced development of PVY symptoms, while 3% had no effect 

on the virus infection. Furthermore, 20 % of soft fraction reduced the DAS-ELISA values, but 10% 

reduced development of PVY symptoms. Contrarily, concentrations from 3% of liquid fraction and 5 

% soft fraction of methanol extracts from T. vulgare reduced development of virus symptoms, but 

DAS-ELISA values of CMV remained above the cut off [32]. 

The probing and feeding activity of the peach potato aphid (Myzus persicae) on plants treated 

with preparations of potassic horticultural soap, alone and in combination with extracts of Allium 

sativum and T. vulgare, was monitored by using the Electrical Penetration Graph (EPG) technique. 

The total probing time in peripheral tissues and the proportion of sap ingestion activity among all 

aphid activities in plant tissues were similar in all aphids irrespective of an applied treatment. The 

lowest proportion of probes that contained phloem phase, the longest duration of the first phloem 

salivation period, and the highest proportion of salivation in aphid activities in the phloem occurred 

in aphids on garlic+tansy-treated leaves. The results demonstrate that these preparations show 

postingestional deterrent activity [33]. 
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