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Abstract

Tanacetum parthenium L. is one of the most important medicina herbs, has been used by the
rural people of Golestan province for sedative pain, fever, headache, arthritis, asthma, toothache
and menstrua disorders.Variation in bioactive components of Tanacetum parthenium L. were
studied and compared for their essential oil, flavonoids and alkaloids of different parts of plant in
two geographical regions of this province. Results showed T. parthenium which originated from
2200m produced the highest essential oils, flavonoids and alkaloids, especialy in leaves but with
low quality and quantities and reduced in flowers. Further more stem have not any bioactive

components in two regions.
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Introduction

Tanacetum species, belongs to Asteraceae family
totaling over 200 and distributed over Europe and West
Asia and growing up to atitudes of 2000 meters
contains several strongly scented annual and perennial
species, and now grows in North and South America,
Europe, North Africa, China, Japan and Australia
(Jaime and Teixeira., 2004).

The aromatic herb fever few (Tanacetum
parthenium L.) has long been used as afolk remedy for
fever, migrain and arthritis (Thersa et a., 2001). It has
been historically used for the treatment of headache,
menstrual irregularities, stomachache and fevers by
Greek and European herbalist (Tiuman et al., 2005 and
Tyler, 1993). How ever, this aromatic plant was
somewhat forgotten by pharmacists until late 1970
when claims of its efficacy in prevention Of migraine
were publicized in Britain (Groenewegen, Knight, &
Heptinstall., 1992).

The terpenes in the essential oil are thought to
associate with the biological activity of Tanacetum.
Some earlier works have been reported on the essential
oils of various Tanacetum species (Nori-Shargh et al.,
1999, Baser et a., 2001, Goren et a., 2001 and
Beauchamp et al., 2001). The volatile compounds from
T. vulgare have been examined in detail (Keskitalo et
al., 2001). In the case of T. argyrophyllum, a-thujoneis
reported to predominate in its essential oil (Goren et
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al., 2001). With respect to T. parthenium, many studies
have been found that relate to the sesquiterpene lactone
parthenolide of essentia oil and flavonoids, which
exhibit strong biological activity (Changquing et al.,
2006, Awang, 1998, Jain and Kulkarni, 1999, Williams
et a., 2003 and Long et al., 2003). Camphor and
chrysanthenyl acetate were the main components of the
essential oil of T. parthenium originated from England
and Netherlands, it is aromatic perennial plants, wich
wide distributed in the northern hemisphere (Hulten,
1968; Hussey, 1974; and Heywood, 1976).

Fever few is now among the 50-top-selling
supplements in USA, which is commercially available
like other common herbs in capsules or tea bags for
migraine prevention (Susrurluk et al., 2007). Many
researchers have studied that the bioactive component
corresponding for the pharmacological functionality in
essential oil and flavonoids (Mittra et al., 2000).

Further studies also showed that parthenolide of
essential oils were effective in inhibition of some
tumor cells (Wen et a., 2002) and inflammatory
(Tiuman et a., 2005).

In addition fever few contains inherent
congtituents such as aomatic  components
(e.g.camphor) and flavonoids (e.g.luteolin  and
apigenin) was reported to significantly inhibit UV-
induced mouse skin tumor genesis (McVean et al.,
2000) and other tumors (Pedrialla & skibsted, 2002).
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As well known, many flavonoid in leaves and
flowers of this plant possess anti-inflammatory and
antioxidant activities such as metal chelating and free
radical scavenging capacities (Pedrialla and skibsted,
2002) with privation of chronic diseases such as cardio
vascular disease and cancer (Sultana & Saleem., 2004).

However due to wild dispersal of this plant in
North of Iran (Golestan province) and has been long
used in Golestanian traditional medicine, the objectives
of our study were to investigate and compare of
variation bioactive components of plant different parts
in two natural geographical origins in south of
Golestan province (Deraznoo mountain in 2200m and
Ziarat in 500m).

Material and methods

Plant material

Aeria parts in blooming (leaves and flowers) of
plant were collected in late of August of 2006 from two
natural different regions (Deraznoo in 2200m and
Ziarat in 500m) in Golestan province in North of Iran.
They were dried in the shade for one week and
powdered. Their botanical name identified in the plant
systematic laboratory, college of science, Ilamic Azad
University of Gorgan Branch, Iran where voucher
specimens were deposited.

Essential ail

200 gr of the dried powders of separate leaves and
flowers were separately subjected to hydro distillation
for 2h, in full glass apparatus. The oil was isolated
using a Clevenger type apparatus and stored frozen in
dark glass bottles until they were used. (Orav et a.,
2006)

Oil analysis

The oils were analyzed by GC (9-A-shimadzu) and
GC-MS (Varian - 3400) column (DB - 1, 60 mm 0.25
mm fused silica capillary column film thickness
0.25um using a temperature program of 50-250°C at a
rate of 4°C/min, injector temperature 260°C, carrier
gas. Helium, the constituents were identified by
comparison of their mass spectra with those in the
computer liberary and with authentic compounds. The
identifications were confirmed by comparison of their
retention indices with those of authentic compounds or
with literature data. The components of the oils were
identified by matching their mass spectra and retention
indices with those of the Wiley 275 library in the
computer library and literature. The yield of each
component was calculated per kg of the plant material,
while its percentage composition was determined from
the peak areas of thetotal oil composition.

Gas Chromatography

GC analyses were performed using a shimadzu —
9A gas chromatograph equipped with a flame

ionization detector and quantitation was carried out on
Euro Chrom 2000 from KNAUER by area
normalization method and neglecting response factors.
The analysis was carried out using a DB — 1 fused-
silica column (60m x 0.25mm, film thickness 0.25um,
J & W Scientific Inc., Rancho Cordova, CA). The
operating conditions were as follows: injector and
detector temperature 250°C and 265°C, respectively;
carrier gas, helium. Oven tem-perature programme was
40°C-250°C at arate of 4°C/min.

Gas Chromatography / Mass Spectrometry

The GC/MS unit consisted of avarian Model 3400
gas chromatograph coupled to a Saturn Il ion trap
detector was used. The column was same as GC, and
the GC conditions were as above. Mass spectrometer
conditions were: ionization potential 70eV; electron
multiplier energy 2000V.

The identity of the oil components was established
from their GC retention indices, relative to C,—Cxs n—
alkanes, by comparison of their MS spectra with those
reported in the literature and by computer matching
with the Wiley 5 mass spectra library, whenever
possible, by co-injection with standards available in
the laboratories.

Ethanolic extraction

Plants parts were dried, ground to find texture and
after which it, 70% ethanol were added to 100 gr of
dried plants powder in decanter for extended periods
and the result ant extracts were obtained in period of
72h. the resultant extracts were concentrated, under
reduced pressure finally each samples were diluted
with propylene glycol for provide 4 concentration: 200,
100, 50 and 25 mg.ml™. (Mashhadian, et al., 2005)

I nvestigate quality of flavonoid and alkaloid

Falvonoids

The alcohalic extract (5ml, corresponding to 1g of
plant material) was treated with a few drops of
concentrated HCI and magnesium turnings (0.5g). The
presence of flavonoids was indicative if pink or
magenta-red color devel oped within 3 min (5).

Alkaloids

The alcoholic extract (corresponding to 2.5g of
plant material) was evaporated to dryness and the
residue was heated on a boiling water bath with 2N
HCI (5ml). After cooling. The mixture was filtered and
the filtrate was divided into two equal portions. One
portion was treated with afew drops of Mayer's reagent
and other with equal amounts of Wagner's reagent (3).
The samples were then observed for the presence of
turbidity or precipitation. A (+) score was recorded if
the reagent produced only a slight opaqueness. a (++)
score was recorded if a definite turbidity. But no
flocculation was observed and a (+++) score was
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recorded if definite heavy precipitate or flocculation
was produced (4).

Results and discussion

Tanacetum parthenium L. (Tancy) commonly
known as fever few and localy name " Dawoody
vahshi "belongs to Asteraceae family is a perennia
herb 14-45 cm in height, having a strong smell and
greenish yellow feather like leaves. It is widely
distributed in hedges and wants places 500 to 2200m in
throughout of sunny position the road mountain in
south of Golestan provincein North of Iran.

The leaves have long been used as infusions or can
be chewed in conditions like fever, migraine, headache,
arthritis, asthma, toothache and menstrual pains by
rural peoples of this region in Golestanian traditional
medicine.

In this research we investigated and compared.
The quantities of essentia oils and quality of the most
bioactive metabolites of plant (flavonoids and
alkaloids) in different parts (Ileaves and flowers) in two
geographical origins: Deraznoo in 2200m and Ziarat
region in 500m, respectively. Results showed in Table
landFig 1, 2.

The essential oil yields (v/w, on dried mass basis)
of T. parthenium parts grown in Ziarat,were 0.66% in
flowers and 0.12% in leaves, but in Deraznoo 0.49%
and 0.16%, respectively; close to those reported for T.
argyrophyllum (0.96-1.03%) and T. parthenium (0.30-
0.83%) (Hendriks et al., 1996; Goren et a., 2001).

In height region (2200m), the essential oil
percentage, quality flavonoids and akaloids were
increased especialy in leaves. In two regions, stem
have not any bioactive components.

Tablel: Essential oil variation in different parts of plant
(leaves and flowers).
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Figure 1: flavonoid variation in different parts of plant
(leaves and flowers).
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Figure 2: Alkaloids variation in different parts of plant

(leaves and flowers).

According similar researches, we reported
monoterpens of essential oils and flavonoids were
considered as the most important biologically active
principal of fever few (Shiravastara et a., 2006). The
composition variation of sesquiterpen lactones,
flavonoids of T. parthenium varies markedly and
severa chemo types from different geographical
origins have dready been classified. In similar
reported, Tancy have different flavonoids from Tier
Adel fuego, Argentina (Gorene, 2001), England and
USA, tansy oil terpenoids and flavonoids obtained
from two Canadian grown plants contained different
quality and quantities (Keskitalo et al., 2001).

T. parthenium L. which originated from south west
of Finland produced the highest bioactive compounds
in flowers and reduced in leaves but in high
concentration of flavonoids from South Finland in
leaves (Susruluk et al., 2007).

Severa authors have studied the variation of
chemo type of terpenoides and flavonoids. Sorsa & et
al found that camphor was the main components of
flower in northern, but thujon in southern Finland
(Susruluk et a., 2007), Sabinene, bornyl acetate and
germacrene-D  (Holopainen, 1989), essentia ail
guantities and their chemo type were detected from
fever few grown in different regions of Finland.

Fever few also contains other variation secondary
products such as less sesquiterpenes (Hethelyi et al.,
1999) and several flavonoids compounds, but the other
groups that grown different parts of Ognyanov and
Todorova consist  monoterpene  glycocosides,
sesquiterpene lactone (Schearer, 1984) such as
parthenolide (Hendrisk and Bos, 1990) triterpens
(Williams et d., 2003 ) and flavonoids (Christensen,
1999).

Variation fever few essential oil and chemo types
in different origins have been investigated by the other
authors (Keskitalo et a., 2001), Many factors are
known to influence secondary  metabolites
(leaf/flower), ontogeny of plant sampling (Hendrisk et
al., 1990) seasonal changes and even the extraction
method (Gorene et a., 2001) many cause variation in
the composition of secondary metabolites.

= Flowers
Deraznoo




Variation bioactive metabolites of ...

Jain and Kulkarni were reported that fever few
extract exerted anti nociceptive and anti inflammatory
effects (Jain and Kulkarni, 1999).

Williams et al. reported f T. parthenium showing
activity of mitotic blocker, due to rich various
flavonoids in leaves and disc-floret useful anti-
inflammatory properties (Williams et al., 2003).

Conclusions

The goals of this study to compare the variation
quantities and quality bioactive composition different
parts of plant in two geographical origins in North of
Iran. Assessment variation chemical of T. parthenium
and its most used by the rural healers for migraine
disorders allow us to identify unique chemo types with
potential industrial value and bioassay the activity of
the secondary bioactive metabolites. With such
information the most desirable chemotypes can be
selected for plant drugs product.

References
Awang, D.V., (1998). Prescribing therapeutic

feverfew Tanacetum parthenium (L.) Schultz Bip.,

syn. (Chrysanthemum parthenium (L.) Bernh.),

Integrative Medicine 1 (1), pp. 11-13.

Baser K.H., Demirci, C.B., Tabanca, N., ? zek, T.,
and Goren, N. (2001) Composition of the
essential  oils of Tanacetum armenum (DC.)
Schultz Bip., T. balsamita L., T. chiliophyllum
(Fisch. & Mey) Schultz Bip. var. chiliophyllum
and T. haradjani (Rech. Fil.) Grierson and the
enantiomeric distribution of camphor and carvone,
Flav. Fragr. J. 16, pp. 195-200.

Changging, W., Feng, C., Xi, W., Hyun-Jin, K.,
Guo-qing, H., Vivian, H.Z., George, H. (2006).
Antioxidant constituents in feverfew (Tanacetum
parthenium) extract and their chromatographic

Quantification.  Available online a
www.sciencedirect.com. Food Chemistry 96
(2006) 220-227.

Goren, N., Demirci, B., and Baser, K.H.C. (2001).
Composition of the essential oils of Tanacetum
spp, From Turkey. Flav. Fragr. J. 16, pp. 191-194.

Groenewegen, W.A., Knight, D.W., and Heptinstall,
S. (1992). Progress in the medicinal chemistry of
the herb feverfew. In G.P. Ellis & D.K. Luscombe
(Eds.). Progress in medicina chemistry. pp. 217-
238.

Hendriks, H., Bos, R., and Woerdenbag, J., (1996).
The essential oil of Tanacetum parthenium (L.)
Schultz-Bip, Flav. Fragr. J. 11, pp. 367-371.

Hethdlyi, E., Tetenyi, P., Danos, B., and Koczka, I.
(1999). Phytochemical and antimicrobia studies
on the essentia oils of the Tanacetum vulgare
clones by gas chromatography/mass spectrometry,
Herba Hung 30, pp. 82-90.

Holopainen, M., and Kauppinen, V. (1989).
Antimicrobial activity of different chemotypes of
Finnish tansy, Planta Med. 55 (1989), p. 103.

Hulten, E., (1968). Flora of Alaska and Neighboring
Territories. A Manua of the Vascular Plants,
Stanford University Press, Stanford CA, 1008 p.

Hussey, J., (1974). Hussey, Some useful plants of
early New England, Econ. Bot. 28, pp. 311-337.

Jaime, A., Teixeira, S., (2004). Minning the essential
oils of the Anthemidaea, A.J. Biotech. 3, (12).
706-720.

Jain, N.K. and Kulkarni, B. (1999). Antinociceptive
and anti-inflammatory effects of Tanacetum
parthenium L. extract in mice and rats, J.
Ethnopharmacol. 68, pp. 251-259.

Keskitalo, M., Pehu, E., and Simon, J.E (2001).
Variation in volatile compounds from tansy
(Tanacetum wvulgare L.) related to genetic and
morphological differences of genotypes, Biochem.
Syst. Ecol. 29, pp. 267-285.

Long, C., Sauleau, P., David, B., Lavaud, C.,
Cassabois, V., Aussil, F., and Massiot, G.
(2003). Bioactive flavonoids of Tanacetum
parthenium revisited, Phytochemistry 64, pp. 567—
569.

Mashhadian, N.V., Rakhshandeh, H., (2005).
Antibacterial and antifungal effects of nigella
sativa extracts against S.aureus, P. aero ginosa and
C. abicans. Pakistan Journal of medical science,
21(1): 47-52.

McVean, M., Xiao, H., Isobe, K-1., & Pelling, J.C.
(2000). Increase in wild-type p53 stability and
transactivational activity by the chemopreventive
agent apigenin in keratinocytes. Carcinogenesis,
21(4), 633-639.

Mittra, S.,, Datta, A., Singh, SK., & Singh, A.
(2000). 5-Hydroxy-tryptamine-inhibiting property
of feverfew: role of parthenolide content. Acta
pharmacolagica Sinica, 21, 1106-1114.

Nori-Shargh, D., Norouzi-Arasi, H,. Mirza, M.,
Jaimand, K., and Mohammadi, S. (1999).
Chemical composition of the essentia oil of
Tanacetum polycephalum (Schultz Bip. ssp.
heterophyllum), Flav. Fragr. J. 14, pp. 105-106.

Orav, A., Raal, A., Arak, E., and Kailas, T. (2006).
Composition of essential oil of Artemisia
absinthium L. of different geographical origin.
Estinian Acad. Sci. Chem. 55, 3, 155-165.

Pedrialla, P., & Skibsted, L.H. (2002). Antioxidant
synergy and regeneration effect of quercetin, (-)-
epicatechin, and (+) catechin on a-tocopherol in
homogeneous solutions of peroxidating methyl
linoleate. Journal of Agricultura and Food
chemistry, 50, 7138-7144.


http://www.sciencedirect.com

M azandar ani et al.

Schearer, W.R., (1984). Components of oil of tansy
(Tanacetum vulgare) that repel Colorado potato
beetles (Leptinotarsa decemlineara), J. Nat. Prod.
47, pp. 964-969.

Shiravastara, R., Pechadre, J.C., John, G.W.,
(2006). Tanacetum parthenium and Salix alba
combination in migraine prophylaxis, J. Pub med,
26(5), 287-295.

Sultana, S., and Saleem, M. (2004). Salix caprea
inhibits skin carcinogenesis in "murine Skin:
inhibition ofoxidative stress, ornithine
decarboxylase activity and DNA synthesis, Journal
of Ethnopharmacology. pp. 267-276.

Theresa, H, Piela, S., and Xiufang, L. (2001).
Feverfew extracts and the sesquiterpene lactone
parthenolide inhibit intercellular  adhesion
molecule-1  expression in  human synovial
fibroblasts. Cellular immunology 209, 89-96.

10

Tiuman, T.S, Nakamura, T.U., and Nakamura,
C.V. 2005. Antileshmania activity of
parthenolide, a sesquiterpene lactone isolated from
T. parthenium, antimicrobial agent and
Chemotherapy. (49) 176-182.

Tyler, V.E. (1993). The honest herbal: a sensible guide
to the use of herbs and related remedies (third ed.),
Pharmacey tiealProducts Press, Binghamton. pp.
133-134.

Wen R. You, SY. Leg, C.H. Song and D.G. Kirn.
(2002). Oxidative stress-mediated apoptosis. The
anticancer effect of the sesquiterpene lactone
parthenolide, Journal of Biological Chemistry
277(41), pp. 38954-38964.

Williams, C., Harborne, J.B. Geiger, H. Raobin, J.
and Hoult, S. (2003). The flavonoids of
Tanacetum parthenium and T. vulgare and their
anti-inflammatory properties, Phytochemistry 51,
pp. 417-423.



AY 5k ot 0 tocs o Jol Al cpgms Jlu ¢ BLS pole (clo iy dolidiad

29319 oL Lilizko sLptuil 593l sl g3bio awslioTanacetum
parthenium L. gyl ! Jlows olia gy 98 49

V&anb) }Lﬁ-\w L“_;J-.GU u;ﬂﬁ L\L;;‘)J.;).LG A gulrn
O 3 s ool sl3T ol wlidicas 3 o5 5 )

Q\Jéﬁc)rj&j)‘adul?‘fd)%;f“

oS>

01> a3l 5 g slea S 5l S Tanacetum parthenium L. ole UL s g3ssls 250l oS
St (S5 e Ol Lo pasin ls ol (ol Sl adles OF g3 e i b s 48 ol 0dS O
3 it A Geios 3 35S a3 eslial 3550 lglAs 5 el ( (Saels (slasys 353 OIS (353 508 33
Ol Ol G b g anb 5 gline oy 55 L3 Jain 30 oS (Slapllil (6536 0 550 3150 1 tage dnmlie
oS LS 1 53 Lo pasie dy JISUT 5 3 5500 ¢ bl (485 Ol n s ) Sl L sl 0L gl ousls
A3l g andllos 3550 (slend silie BB LS Blu oius) 53 8 53 Loy 5 355 e 0353

wslite gael&i, il s ST s 35 956 ¢ _wilidl 25, Tanacetum parthenium L. ;g hdS oilols
OludS e

11



