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Abstract

Antioxidant activity of five different extracts (petroleum ether, dichloromethane, ethyl
acetate, ethanol and ethanol-water) of Artemisia aucheri aerial parts was investigated by three
various methods: ferrous ion chelating (FIC) assay, 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging method and B-carotene bleaching (BCB) test. Total phenolic contents (TPC)
were measured by Folin—Ciocalteu method. The hydroethanolic extract exhibited the stronger
inhibitory activity in BCB and FIC assays than the other extracts. Among the extracts analyzed,
the ethyl acetate and ethanolic extracts exhibited the highest TPC and DPPH radical scavenging
activity, respectively. Reversed phase vacuum liquid chromatography of ethanolic extract
(with the highest extraction yield) produced five fractions (A to E) which were subjected to
all antecedent experiments. The same sample (Fraction C) showed the highest TPC and DPPH
radical scavenging activity while there were no statistically significant correlations between TPC
and EC, values of various antioxidant assays. Ethyl caffeate and a spinacetin glycoside were
isolated from the most active fraction and their structures were established using spectroscopic
analysis including NMR and MS.

Keywords: Artemisia aucheri; Total phenolic content; Free radical scavenging activity;
Ferrous ion chelating activity; Vacuum liquid chromatography; Ethyl caffeate; Spinacetin

glycoside.

Introduction

Within the important plant family,
Compositae (Asteraceae), Artemisia is a genus
of small herbs and shrubs and comprises over
500 species, which are generally found in
Europe, Asia and North America (1). Artemisia
aucheri (A. aucheri) Boiss called ’Dermaneye
koohi” in Persian language and grows rather
abundantly in Iran (2). Some oxygenated
monoterpenoids like camphor (3), verbenone
(4), linalool (5, 6), 1,8- cineol (7), a- thujone
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(8), and borneol (9) were identified as major
components in the volatile oil. Normal phase
preparative TLC resulted in the isolation of
six highly oxygenated monoterpenoids (10).
Research on the volatile oil and crude extract
has demonstrated in-vitro acaricidal (11),
antimicrobial (12), and antifungal (5, 13 and 14)
effects. A. aucheri extracts have also shown in-
vitro and in-vivo anti-leishmanial activity (15-
17). Dichloromethane extract of the species
has been effective in a cell-free antimalarial
assay (18). In contrast, the ethanolic extract
was active in an in-vivo method (19).
Cytotoxic (20, 21), hepatoprotective (22), skin
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wound healing (23), hypocholesterolemic and
antiatherosclerotic effects (24, 25) have been
reported from various extracts of 4. aucheri.
Recently, cytotoxic sesquiterpenoids have
been isolated from the petroleum ether extract
of the species (26).

Based on the various observed antioxidant
effect of essential oil, methanolic and aqueous
extracts in previous reports, assessment of
antioxidant activity of several extracts and
fractions by different methods and isolation
of major compounds from the most active
fraction was carried out in the current study
(27-29).

Experimental

Reagents and chemicals

B- Carotene and 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) were purchased from
Sigma- Aldrich. Linoleic acid, gallic
acid, ferrous chloride, sodium carbonate,
dimethyl sulfoxide (DMSO), chloroform,
Tween®40, Folin-Ciocalteu’s phenol
reagent, ethylenediaminetetraacetic  acid
(EDTA), butylatedhydroxytoluene (BHT),
LiChroprep®RP-18  (15-25 um)  were
purchased from Merck, ascorbic acid from
VWR, ferrozine iron reagent from Acros
Organics and all the solvents used for
extraction and purification procedures were of
gradient grade and purchased from Scharlau
(Spain) and Caledon (Canada).

General experimental procedures

The chromatographic system for semi-
preparative  HPLC consisted of a binary
pump YL 9111S, a PDA detector YLI160
and a VertiSep UPS C18 (250 x 30 mm i. d.,
10 um) column. AnAscentis® (250 x10 mm
i. d., 5 pm) column was replaced for final
purification. NMR spectra were recorded on
a Bruker AVANCE III 500 MHz spectrometer
in dimethyl sulfoxide-d as, the solvent and
the residual solvent signal used as an internal
standard. ESIMS data were obtained on an
Esquire 3000 plus ion trap mass spectrometer
(Bruker).

Plant material

Aerial parts of the plant were collected
from ChaharBagh region, Gorgan (Golestan
province, Iran) in September 2011. The
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sample was identified by Mr. S. A. Hosseini,
Agricultural and Natural Resources Research
Center of Golestan Province, Gorgan, Iran. A
voucher specimen (number 2383) is deposited
in the herbarium.

Extraction and isolation

Air-dried and ground aerial parts (200 g)
of A. aucheri were extracted with petroleum
ether  (40-60), dichloromethane, ethyl
acetate, ethanol and ethanol-water (1:1 v/v)
respectively (Sequential maceration with ca.
3 x 2.0 L of each solvent). The extracts were
filtrated with filter paper and dried using a
rotary evaporator at a reduced pressure at a
temperature below 45 °C to yield 2.22, 8.92,
0.92, 18.18 and 14.54 g of the corresponding
extracts, respectively. Six grams of the selected
sample in DPPH assay (ethanolic extract) was
subjected to a reversed-phase vacuum liquid
chromatography (VLC) using a step gradient
of MeOH-H,O (1:9, 2:8, 4:6, 6:4, 8:2, 10:0,
600 mL each) to give five fractions (A, B, C,D
and E) respectively (Table 1). Fraction C (603
mg) which rich in phenolic components was
re-fractionated by semi-preparative HPLC
(mobile phase: 0-30 min, MeOH from 40
to 70% in H20; 30 —35 min, 70% MeOH in
H20; 35 —37 min MeOH from 70 to 100%
in H20; 3747 min 100% MeOH, flow rate
10 mL/min) to yield 13 subfractions.Further
purification of the subfraction 12 (47.2 mg,
R = 29.9 min) by semi-preparative HPLC
(mobile phase: 0—30 min, MeOH from 25 to
55% in H20; 30-35 min, 55% MeOH in H20;
35-36 min MeOH from 55 to 100% in H20O;
36—40 min 100% MeOH, flow rate 3 ml/min)
yielded compounds 1 (4.2 mg, R =28.7 min).
Further purification of the subfraction13 (3.6
mg, R = 35.9 min) by semi-preparative HPLC
(mobile phase: 0—30 min, MeOH from 30 to
60% in H20; 30-35 min, 60% MeOH in H20;
35-36 min MeOH from 60 to 100% in H20;
36—40 min 100% MeOH, flow rate 3 mL/min)
yielded compounds 2 (1.8 mg, R =29.5 min).

Antioxidant assays and Measurement of
total phenolic contents

Total phenolic contents

The total phenolic content (TPC) was
measured by the Folin—Ciocalteu method with
some modification. Different concentrations



of samples in water (0.5 mL) were mixed with
2.5 mL of Folin- Ciocalteu reagent (0.2 N)
(30, 31). Two milliliters of Na,CO, solution
(75 g/L) was added after 5 min. After 2 h
standing in the dark, the optical density was
measured at 760 nm against a blank. The total
phenolic contents were calculated based on
gallic acid calibration curves and expressed as
milligrams of gallic acid equivalents (GAE),
per gram of dried samples.

DPPH radical scavenging activity

The assay was performed according
to the method of Hatano et al. with slight
modifications (32). Briefly, test samples
were dissolved in methanol at different
concentrations. Equal volumes of 0.2 mM
solution of DPPH in methanol were added to
each of the test tubes. The mixture was shaken
vigorously and maintained in the dark for 30
min. Then, the absorbance was read at 517
nm against a blank. Butylated hydroxytoluene
(BHT) and ascorbic acid were used as
standard references. The scavenging activity
was calculated using the formula:
1% = (A. AYA. > 100 Equation 1.

Where A_= absorbance of the control and
A = absorbance of a tested sample in 30 min.

Metal chelating activity

The chelating activity of extracts and
fractions for ferrous ions Fe** was measured
adopting the ferrous iron— ferrozine complex
method with some modification (33). Briefly,
25 pL of FeCl, solution (2 Mm) was added
to a mixture containing 2 mL of methanolic
solution of the test sample and 1.5 mL of H,O.
The reaction was started by adding 50 pL of
ferrozine solution (5 mM) to each test tube
after 30 sec. The mixtures were shaken well
and incubated for 10 min at room temperature.
The absorbance of the solution was then read
at 562 nm. EDTA and quercetin were used as
positive controls. The ability of the samples to
chelate ferrous ion was calculated using the
equation mentioned above for DPPH radical
scavenging activity.

Inhibition of f-carotene bleaching
The antioxidant potential of the extracts
and fractions were determined by a slightly
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modified version of the B-carotene bleaching
method (34). Linoleic acid (33 pL) was
added to 225 mg of Tween 40 and 750 pL
of B-carotene solution (0.500 mg/mL). The
solvent was completely removed using a rotary
evaporator. After adding 75 mL of oxygenated
distilled water, the mixture was emulsified
for 15 min in a sonicator to give emulsion
A. Aliquots of 3.5 mL of this emulsion were
transferred into a series of stopper test tubes
containing 1 mL of samples dissolved in
water or DMSO in different concentrations.
Optical density (OD) at 470 nm was recorded
for all samples immediately (t = 0) and at the
end of the assay time (t = 120). An emulsion
composed of 50 mL of oxygenated water,
22 uL of linoleic acid and 150 mg of Tween
40 was also prepared to use as the blank to
zero the spectrophotometer. The percentage
inhibition was calculated according to the
following formula:

1% = (AA(IZO)-AC(IZO) ) (AC(O)_ AC(IZO)) x 100
Equation 2.
Where A A(120) is the absorbance of the

sample at t = 120 min, A, ,, is the absorbance
of the control at t = 120 min, and AC(O) 1s the

absorbance of the control at t= 0 min.

Statistical analysis

All the experiments were performed in
triplicate. The data were reported as mean =+
standard deviation (SD) (n=3)and evaluated by
non parametric Friedman test. The difference
was considered to be statistically significant if
P <0.05. Pearson’s correlation coefficients (1)
between total phenolic contents of the samples
and calculated EC, values were determined in
each antioxidant assay.

Results

Extraction and isolation

Fractionation of the ethanolic extract by
a combination of VLC and semi-preparative
HPLC on RP-18 afforded compounds 1 and
2 (Figure 1). The chemical structures of
compound 1 and aglycone of the compound 2
were elucidated unequivocally through ESIMS
and NMR and also all spectroscopic data were
in agreement with respective published data
(35-37). The structure of glycoside moiety
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in compound 2 was tentatively assigned
due to the lack of experimental data on acid
hydrolysis and successive sugar identification
by comparison with authentic samples.

Compound 1 (Ethyl trans- caffeate): ESI-
MS (m/z): 207.1 [M-H], 415.1 [2M-H]. 'H
NMR (500 MHz, DMSO-d,) & (ppm): 1.25
(3H, t, J = 7.05 Hz, H-11), 4.16 (2H, q, J =
7.05 Hz, H-10), 6.24 (1H, d, J = 16.00 Hz,
H-8),6.76 (1H, d, J="7.70 Hz, H-5), 6.98 (1H,
d, J =7.70 Hz, H-6), 7.05 (1H, s, H-2); 7.47
(1H, d, J = 16.00 Hz, H-7),*C-NMR (data
from HSQC and HMBC spectra, DMSO-d6) 6
(ppm): 15.2 (C-11), 60.2 (C-10), 114.5 (C-8),
115.2 (C-2), 116.1 (C-5), 121.8 (C-6), 126.0
(C-1), 145.7 (C-7), 146.2 (C-3), 149.2 (C-4),
168.0 (C-9).

Compound 2 (Spinacetin 3-rutinoside):
ESI-MS (m/z): 653.6 [M-H], 655.5 [M+H]",
6774 [M+Na]'. H NMR (500 MHz,
DMSO-d,) 8 (ppm): 1.00 3H, d, J = 6.2 Hz,
H-6), 3.08 (2H, m, H-4” and H-4"’), 3.20-
3.35 (7H, m, H-3”, H-2”, H-5”, H-5, H-3",
H- 6”,, and H-2""), 3.73 (1H, m, H-6”)), 3.77
(3H, s, 6-OMe), 3.85 (3H, s, 3’-OMe), 4.43
(1H, br s, H-1""); 5.42 (1H, d, J = 7.1 Hz,
H-17), 6.51 (1H, s, H-8), 6.92 (1H, d, J = 8.4
Hz,H-5"),7.52 (1H,dd,J=8.4, 1.4 Hz, H-6’),
7.84 (1H, d, J= 1.4 Hz, H-2"), 3*C-NMR (data
from HSQC and HMBC spectra, DMSO-d6)
o (ppm): 18.1 (C-6), 56.4 (3°-OMe), 60.3
(6-OMe), 67.3 (C-67), 68.7 (C-5), 70.7 (C-
4”),71.2 (C-2”"and C-3"), 72.4 (C-4"), 74.3

(C-27), 74.9 (C-57), 76.7 (C-3), 94.6 (C-8),
101.3 (C-1"), 101.8 (C-1"), 113.7 (C-2%),
115.8 (C-5%), 121.4 (C-1"), 122.6 (C-6"), 132.0
(C-6), 133.2 (C-3), 147.1 (C-37), 150.2 (C-4"),
156.6 (C-2), unobserved signals (C-4, C-5,
C-7, C-9 and C-10).

Total Phenolic Content

The regression equation of the calibration
curve of gallic acid (R? = 0.997, y = 0.011x
+ 0.057) was used to calculate the content of
phenolic compounds and expressed in GAE
as milligrams per gram of each sample (mg
GAE/g extract or fraction). TPC of the samples
showed large variations, between 3.67 + 2.52
(DCM extract) and 338.23 + 4.22 (fraction C)
mg GAE/g extract or fraction (Table 1).

DPPH radical scavenging activity

Except for fraction A and petroleum
ether and dichloromethane extracts, all the
samples showed moderate to good scavenging
performance on DPPH assay. The highest
activity was observed for fraction C, with the
EC,, value of 18.75 + 0.07 pg/mL, followed
by the fractions B and D with the EC, values
of 27.71 + 0.36 and 37.40 + 0.11 pg/mL,
respectively (Table 1).

Metal chelating activity

The only active sample in the FIC method
was hydroethanolic extract with the EC,  value
of 157.62 = 0.82 ug/mL (Table 1).
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Figure 1. Chemical structures of isolated compounds.
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Table 1. Antioxidant performance and total phenolic contents of the extracts/fractions from 4. aucheri.

ECs) (ng/mL) TPC

Sample Extraction/fractionation yield (g)

DPPH assay FIC assay BCB assay (mg GAE/g)
PE 222 1026.01 + 89.55 67.24+£0.43 13.33 £0.58
DCM 8.92 348.02 £ 14.06 28.61 £0.69 3.67+2.52
EA 0.92 44.07+0.78 53.73+1.36 156.33 £2.02
EtOH 18.18 41.87 +0.57 19.15+1.36 142.60 + 2.50
EtOH/Wt 14.54 68.08 +0.80 157.62+£0.82  12.13+£0.16 103.27 £ 1.33
Fr. A 2.97 124.87 +0.33 127.61 +£5.98 45.49+0.83
Fr.B 0.49 27.71+0.36 47.11+3.93 211.28 £0.62
Fr.C 1.16 18.75+0.07 55.49 +£7.47 338.23 £4.22
Fr.D 0.75 37.40+0.11 7.90+0.81 103.30 £ 0.96
Fr. E 0.28 59.29£0.18 8.92 +0.50 94.80 £ 0.36
BHT - 4.96 +0.66 --- 0.469 +0.22 -
Vit C --- 4.74£0.19 - - -
EDTA - 18.94 +£2.88 - -—-
Quercetin - 88.35+4.09 --- -

Inhibition of B-carotene bleaching

Fraction D showed the best inhibitory
performance, with an EC, value of 7.90 +
0.81 pg/mL while fraction A (EC, = 127.61
+ 5.98 pg/mL) exhibited the lowest (Table 1).

Statistical analysis

Pearson’s correlation coefficients between
the TPC and calculated EC,, values for
DPPH, FIC and BCB assays took the values
of -0.574, 0.052 and -0.106, respectively.
The lowest correlation was observed between
the TPC of the samples and their capacity to
chelate ferrous ions. There were no significant
correlations between TPC and DPPH radical
scavenging activities of the samples and their
ability to inhibit the bleaching of f-carotene.
The Friedman test results demonstrated that
neither the DPPH assay nor the BCB test had
significantly different results in screening the
samples for their antioxidant ability.

Discussion

To the best of our knowledge, this is the
first report on the presence of ethyl caffeate
and spinacetin 3- rutinoside in A. aucheri.
The structures of isolated compounds were
elucidated by ESIMS, 'H- and 2D-NMR and
compared with spectroscopic data reported
in the literature (35-37). The first compound
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showed the pseudo-molecular-ion peak at m/z
207.1 ([M-H]), representing the molecular
formula C H O,. The 'H NMR spectrum of
the compound revealed the presence of a 3,
4- dihydroxycinnamoyl moiety with trans-
geometry of the double bond (J = 16.0 Hz).
The signals of the aromatic H-atoms (H-2,
H-5, and H-6) in compound 1 were observed
between 6.76 and 7.05 ppm. The HMBC
correlations between the H-atoms of caffeic
acid (H-2, H-5, and H-6) and C-3 or C-4, as
well as the same correlation between H-8 and
C-9 were used to determine the chemical shift
of the carbon atoms. The ESIMS pseudo-
molecular-ion peak of compounds 2 was
observed at m/z 653.6 ([M-H]’), consistent
with the molecular formula of C,;H, O .. In
the '"H-NMR spectrum of compound 2, the
signals of the aromatic H-atoms (H-8, H-2’,
H-5’, and H-6") resonated between 6.51 and
7.84 ppm. In the HSQC spectrum, these
protons showed direct correlations with four
distinctive carbon chemical shifts at 94.6,
113.7, 115.8, and 122.6 ppm which suggested
a5, 6, 7, 3", 4 pentasubstituted flavonol
skeleton. In the HMBC spectrum, the methoxy
group signals at chemical shifts of 3.77 and
3.85 ppm correlated with the carbon atoms at
the chemical shifts of 132.0 and 147.1 ppm,
respectively indicating the presence of two
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methoxy groups at C-6 and C-3°. Thus, the
aglycone part is quercetagetin 3’°,6-dimethyl
ether (Spinacetin).

In the '"H NMR spectrum of compound
2, signals of two distinctive anomeric
protons were observed, which suggested that
compound 2 is a flavonol disaccharide. In the
HSQC spectrum, the sugar carbon signals
were in good agreement with the reported
values for (-a-L-rhamnopyranosyl-(1—6)--
D-glucopyranoside) (38, 39). The observed
correlation in HMBC spectrum between H-1°
and C-6” supported the suggested structure.
The complete NMR spectroscopic data for
the spinacetin 3-rutinoside was not found in
the literature. Comparison of recorded NMR
values to those reported for spinacetin 3-O-
robinobioside, as one of the most possible
alternatives to the proposed structure,
showed notable differences in proton and
carbon chemical shifts of H-2” to H-5” and
C-2” to C-6”, respectively (36). However,
the small amounts of compound 2 isolated
precluded the performing acid hydrolysis
and sugar identification by comparison with
authentic samples. These facts, along with
comparing the rest of spectroscopic data with
those reported in the literature, allowed the
structure elucidation of compound 1 as ethyl-
trans- caffeate, and tentative identification
of compound 2 as spinacetin 3-rutinoside,
respectively (35-37).

The compounds have been previously
isolated from other genus Artemisia species
such as Artemisia minor (A. minor), Artemisia
incisa (A. incise), and Artemisia absinthium
(A. absinthium) (40-42). Artemisia copa (A.
copa) has been another species in the genus
which is known as a source of the aglycone of
spinacetin (43). To the best of our knowledge,
there is only one previous report of isolation
and identification of the compound 2 from
Iranian flora (44). Spinacetin as one of the
contributors to antioxidant capacity of spinach
leaves exhibited considerable antioxidant
activity inthe DPPH assay (45,46). Spinacetine
gentiobioside exerted moderate ABTS radical-
scavenging activity and comparable with
the activity of BHT (47). Spinacetin-3-O-
robinobioside has been reported as one of
the constituents of a fraction with the most
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pronounced DPPH radical scavenging activity
from Oxybaphus nyctagineus (48).

The presence of ethyl caffeate in the genus
Artemisia has led to in -vitro cytotoxicity
against the HepG2 cancer cell line (40). Ethyl
caffeate has a valuable effect on scavenging
of superoxide anion, nitric oxide and DPPH
radical and it also significantly inhibits
hydrogen peroxide-induced neuronal PC12
cell death at 5 and 25 uM (49, 50). Ethyl
caffeate has been previously isolated from
Elsholtzia densa, Ipomoea batatas, and Ilex
latifolia due to antioxidant activity- guided
phytochemical studies (51-53). In the current
study, DPPH radical scavenging activities of
the samples displayed a better correlation to
their total phenolic contents, as clarified by
the Pearson’s correlation coefficients. The
Friedman test results were consistent with the
last report for Artemisia biennis (A. biennis)
(54), which suggest DPPH and BCB assays
are not significantly different in the selection
of active samples. The potent scavenging
activity of ethanolic extract of A. aucheri on
DPPH radical and its high-yield preparation
was in contrast with the results of similar
studies on A. biennis and Artemisia ciniformis
(A. ciniformis). TPC of ethanolic extract of
A. aucheri was higher than those of similar
extracts of A. biennis and A. ciniformis, as
well (54, 55). These findings might partly be
related to the presence of different types of
phytochemicals in A. aucheri.

Conclusion

DPPH radical scavenging activities of
A. aucheri ethanolic extract and some of its
derived fractions in comparison with other
samples could be ascribed to their higher
content of phenolic compounds like caffeic
acid derivatives and glycosylated flavonols

which were isolated in this study.

Acknowledgments

The authors gratefully acknowledge the
Research Council of Kermanshah University
of Medical Sciences for the financial support.

References

(1) Bora KS and Sharma A. The genus Artemisia: A
comprehensive review. Pharm. Biol. (2011) 49:



101-9.
(2) Mozaffarian V. A Dictionary of Iranian Plant
Names. 1 ed. Farhang Moaser Publishers, Tehran
(1996) 56.
(3) Mohammadpoor S, Yari M, Roustacian A and
Masoudi S. Chemical constituents of the essential
oil of Artemisia aucheri Boiss.- a species endemic
to Iran. J. Essent. Oil Res. (2002) 14: 122-3.
Sefidkon F, Jalili A and Mirhaji T. Essential oil
composition of three Artemisia spp. from Iran.
Flavour. Fragr. J. (2002) 17: 150-2.
Farzaneh M, Ahmadzadeh M, Hadian J and Tehrani

AS. Chemical composition and antifungal activity

4)

®)

of the essential oils of three species of Artemisia on
some soil-borne phytopathogens. Commun. Agric.
Appl. Biol. Sci. (2006) 71: 1327-33.

MohamadiSani A, Khiabani A and Yaghooti F.
Chemical composition and antimicrobial activity of

(6)

the essential oil of Artemisia aucheri aerial parts. J.
Essent. Oil Bear. Pl. (2016) 19: 875-84.

Hashemi P, Abolghasemi M, Fakhari A, Ebrahimi
S and Ahmadi
microextraction

(7
S. Hydrodistillation—solvent
GC-MS
of volatile components of Artemisia aucheri.
Chromatographia (2007) 66: 283—86.

Bidgoli RD, Pessarakli M, Heshmati GA and
Ebrahimabadi AH. Effects of Topographic factors of
the site on the essential oil compounds of Artemisia

and identification

®)

aucheri aerial parts grown in a mountainous region.
Commun. Soil Sci. Plant Anal. (2013) 44: 2618-24.
Badrabadi A, Ataei M, Ghasemi
Pirbalouti A and Hamedi B. Chemical compositions

Q) Kachouei
of essential oil of Artemisia aucheri collected from
the alpine regions in Kerman, Iran. J. Essent. Oil
Bear. PI. (2015) 18: 596-604.

(10) Rustaiyan A, Bamonieri A, Raffatrad M, Jakupovica
J and Bohlmann F. Eudesmane derivatives and
highly oxygenated monoterpenes from Iranian
Artemisia species. Phytochemistry (1987) 26:
2307-10.

(11) Yang JY and Lee HS. Verbenone structural
analogues isolated from Artemesia aucheri as
natural acaricides against Dermatophagoides spp.
and Tyrophagus putrescentiae. J. Agric. Food
Chem. (2013) 61: 12292-6.

(12) Asghari G, Jalali M and Sadoughi E. Antimicrobial
activity and chemical composition of essential
oil from the seeds of Artemisia aucheri Boiss.
Jundishapur J. Nat. Pharm. Prod. (2012) 7: 11-5.

(13) Nabigol A and Farzaneh M. In-vitro antifungal
activity of some plant essential oils on postharvest
pathogens of strawberry fruit. Acta Hort. (2010)
858:305-10.

(14) Amin GhR, Dehmoobed Sharifabadi A, Salehi

88

Antioxidant Properties of Artemisia aucheri Extracts

Surmaghi MH, Yasa N, Aynechi Y, Emami M,
Shidfar MR, Amin M, Moghadami M, Kordbacheh
P and Zeini F. Screening of Iranian plants for
antifungal activity: Part 1. Daru (2002) 10: 34-7.

(15) Sharif M, Ziaei H, Azadbakht M, Daryani A,
Ebadattalab A and Rostami M. Effect of methanolic
extracts of Artemisia aucheri and Camellia sinensis
on Leishmania major (in-vitro). Turk. J. Med. Sci.
(2006) 36: 365-9.

(16) Sharif M, Daryani A, Rostami M, Nahrevanian H
and Azadbakht M. Evaluation of anti-leishmanial
efficacy by in-vivo administration of herbal extract
Artemisia auchery on leishmania major in Balb/c
mice. Pharmacologyonline (2009) 2: 477-85.

(17) Barati M, Sharifi 1, Sharififar F, Parizi MH and
Shokri A. Anti-leishmanial activity of gossypium
hirsutum L., Ferula assa-foetida L. and Artemisia
aucheri Boiss. extracts by colorimetric assay. Anti-
Infective Agents (2014) 12: 159-64.

(18) Mojarrab M, Shiravand A, Delazar A and Heshmati
Afshar F. Evaluation of in-vitro antimalarial activity
of different extracts of Artemisia aucheri Boiss. and
A. armeniaca Lam. and fractions of the most potent
extracts. ScientificWorldJournal (2014) 825370.

(19) Khodadadi M, Nateghpour M, Souri E, Farivar
L, Motevalli Haghi A, Rahimi-Froushani A and
Karbalaei Z. Evaluation of effectiveness of ethanolic
extract of Artemisia aucheri, individually and in
combination with chloroquine, on chloroquine -
sensitive strain of Plasmodium berghei in Sourian
mice. Iran. J. Public Health (2013) 42: 883-8.

(20) Ghazi-Khansari M, Mojarrab M, Ahmadi F and
Hosseinzadeh L. The antiproliferative effects of
petroleum ether extract of Artemisia aucheri on
human cancerous cell lines. J. Rep. Pharm. Sci.
(2013) 2: 61-6.

(21) Ahmadi F, Mojarrab M, Ghazi-Khansari M and
Hosseinzadeh L. A semipolar fraction of petroleum
ether extract of Artemisia aucheri induces apoptosis
and enhances the apoptotic response to doxorubicin
in human neuroblastoma SKNMC cell line. Res.
Pharm. Sci. (2015) 10: 335-44.

(22) Rezaei A, Shekar Foroush S, Changizi Ashtiyani
S, Aqababa H, Zarei A, Azizi M and Yarmahmodi
H. The effects of Artemisia aucheri extract on
hepatotoxicity induced by thioacetamide in male
rats. Avicenna J. Phytomed. (2013) 3: 293-301.

(23) Allahtavakoli M, Asad FAB, Mahmoudi M, Naveh
HJ, Tavakolian V, Kamali M, Mahmoudi M and
Mokhtari SS. Effect of hydro-alcoholic extract of
Artemisia aucheri on healing of skin wound in rat.
J. Mazandaran Univ. Med. Sci. (2010) 20: 69-76.

(24) Asgary S, Dinani NJ, Madani H and Mahzouni
P.  Ethanolic aucheri

extract of Artemisia


http://www.ncbi.nlm.nih.gov/pubmed/?term=Farzaneh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17390897
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadzadeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17390897
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hadian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17390897
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tehrani%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=17390897
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tehrani%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=17390897
http://www.ncbi.nlm.nih.gov/pubmed/17390897
http://www.ncbi.nlm.nih.gov/pubmed/17390897
https://www.scopus.com/authid/detail.uri?authorId=57188662656&amp;eid=2-s2.0-84982950049
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=16039371400&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84883634984&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=43&relpos=3&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84883634984&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=43&relpos=3&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84883634984&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=43&relpos=3&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.tandfonline.com/author/Badrabadi%2C+A
http://www.tandfonline.com/author/Kachouei%2C+M+A
http://www.tandfonline.com/author/Pirbalouti%2C+A+G
http://www.tandfonline.com/author/Pirbalouti%2C+A+G
http://www.tandfonline.com/author/Hamedi%2C+B
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=24295367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=24295367
http://www.ncbi.nlm.nih.gov/pubmed/24295367
http://www.ncbi.nlm.nih.gov/pubmed/24295367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asghari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24624145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jalali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24624145
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadoughi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24624145
http://www.ncbi.nlm.nih.gov/pubmed/24624145
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=55909815900&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=46861497000&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84907177533&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=40&relpos=0&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84907177533&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=40&relpos=0&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84907177533&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=40&relpos=0&citeCnt=0&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/source/sourceInfo.uri?sourceId=21100218041&origin=resultslist
http://www.scopus.com/source/sourceInfo.uri?sourceId=21100218041&origin=resultslist
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mojarrab%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24558335
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiravand%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24558335
http://www.ncbi.nlm.nih.gov/pubmed/?term=Delazar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24558335
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heshmati%20Afshar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24558335
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heshmati%20Afshar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24558335
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+in+vitro+antimalarial+activity+of+different+extracts+of+Artemisia+aucheri+Boiss.+and+A.+armeniaca+Lam.+and+fractions+of+the+most+potent+extracts.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khodadadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nateghpour%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souri%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farivar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farivar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Motevalli%20Haghi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahimi-Froushani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karbalaei%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26056643
http://www.ncbi.nlm.nih.gov/pubmed/26056643
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=34974209000&zone=
http://www.scopus.com/record/display.uri?eid=2-s2.0-84941564829&origin=resultslist&sort=plf-f&src=s&st1=Mojarrab&st2=&nlo=1&nlr=20&nls=count-f&sid=3BE4CF58C61B7344BA7052423DC69433.I0QkgbIjGqqLQ4Nw7dqZ4A%3a63&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Mojarrab%2c+Mahdi%22+24179396200%29&relpos=0&citeCnt=0&searchTerm=AU-ID%28%5C%26quot%3BMojarrab%2C+Mahdi%5C%26quot%3B+24179396200%29
http://www.scopus.com/record/display.uri?eid=2-s2.0-84941564829&origin=resultslist&sort=plf-f&src=s&st1=Mojarrab&st2=&nlo=1&nlr=20&nls=count-f&sid=3BE4CF58C61B7344BA7052423DC69433.I0QkgbIjGqqLQ4Nw7dqZ4A%3a63&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Mojarrab%2c+Mahdi%22+24179396200%29&relpos=0&citeCnt=0&searchTerm=AU-ID%28%5C%26quot%3BMojarrab%2C+Mahdi%5C%26quot%3B+24179396200%29
http://www.scopus.com/record/display.uri?eid=2-s2.0-84941564829&origin=resultslist&sort=plf-f&src=s&st1=Mojarrab&st2=&nlo=1&nlr=20&nls=count-f&sid=3BE4CF58C61B7344BA7052423DC69433.I0QkgbIjGqqLQ4Nw7dqZ4A%3a63&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Mojarrab%2c+Mahdi%22+24179396200%29&relpos=0&citeCnt=0&searchTerm=AU-ID%28%5C%26quot%3BMojarrab%2C+Mahdi%5C%26quot%3B+24179396200%29
http://www.scopus.com/record/display.uri?eid=2-s2.0-84941564829&origin=resultslist&sort=plf-f&src=s&st1=Mojarrab&st2=&nlo=1&nlr=20&nls=count-f&sid=3BE4CF58C61B7344BA7052423DC69433.I0QkgbIjGqqLQ4Nw7dqZ4A%3a63&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Mojarrab%2c+Mahdi%22+24179396200%29&relpos=0&citeCnt=0&searchTerm=AU-ID%28%5C%26quot%3BMojarrab%2C+Mahdi%5C%26quot%3B+24179396200%29
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rezaei%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=ShekarForoush%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Changizi%20Ashtiyani%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aqababa%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zarei%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Azizi%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yarmahmodi%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asgary%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18557427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dinani%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=18557427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madani%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18557427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahzouni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18557427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahzouni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18557427

Jahanbani P et al. / 1JPR (2021), 20 (1): 82-90

induces regression of aorta wall fatty streaks in
hypercholesterolemic rabbits. Pharmazie (2008)
63:394-7.

(25) Dinani NJ, Asgary A, Madani H, Naderi G
and Mahzoni P. Hypocholesterolemic and
antiatherosclerotic effect of Artemisia aucheri in
hypercholesterolemic rabbits. Pak. J. Pharm. Sci.
(2010) 23: 321-5.

(26) Hosseinzadeh L, Shokoohinia Y, Arab M, Allahyari
E and Mojarrab M. Cytotoxic and apoptogenic
sesquiterpenoids from the petroleum ether extract
of Artemisia aucheri aerial parts. lran. J. Pharm.
Res. (2019) 18: 391-9.

(27) Taherkhani M. Chemical total

phenolic content, antimicrobial, antioxidant and

constituents,

radical scavenging properties, chelating ability,
tyrosinase inhibition and in-vitro cytotoxic effects
of Artemisia aucheri herbs. Pharm. Chem. J. (2017)
50: 736-45.

(28) Gharehmatrossian S, Popov, YU, Ghorbanli M
and Safaeian S. Antioxidant activities and cytotoxic
effects of whole plant and isolated culture of
Artemisia aucheri Boiss. Asian J. Pharm. Clin.
Res. (2012) 5:95-8.

(29) Bidgoli RD, Heshmati GA and Pessarakli M.
Influence of extraction method and solvent on
antioxidant properties of extracts of Artemisia
aucheri plant from Kashan province of Iran. J.
Plant Nutr. (2014) 37: 1424-32.

(30) Lee JH, Renita M, Fioritto RJ, Martin SST, Schwartz
SJ and Vodovotz Y. Isoflavone characterization and
antioxidant activity of Ohio soybeans. J. Agric.
Food Chem. (2004) 52: 2647-51.

(31) Singleton VL, Orthofer R and Lamuela-Raventos
RM. Analysis of total phenols and other oxidation
substrates and antioxidants by means of Folin—
Ciocalteau reagent. Methods Enzymol. (1999) 299:
152-78.

(32) Hatano T, Edamatsu R, Mori A, Fujita Y, Yasuhara
T, Yoshida T and Okuda T. Effects of the interaction
of tannins with co-existing substances. VI. Effects
of tannins and related polyphenols on superoxide
anion radical, and on 1,1- diphenyl-picrylhydrazyl
radical. Chem. Pharm. Bull. (1989) 37: 2016-21.

(33) Dinis TCP, Madeira VMC and Almeida LM.
Action of phenolic derivatives (acetaminophen,
salicylate, and 5-aminosalicylate) as inhibitors of
membrane lipid peroxidation and as peroxyl radical
scavengers. Arch. Biochem. Biophys. (1994) 315:
161-9.

(34) Miraliakbari H and Shahidi F. Antioxidant activity
of minor components of tree nut oils. Food Chem.
(2008) 111: 421-7.

(35) Kawano K, Morimura S, Mori E, Matsushita H,

89

Ohta H and Kida K. Isolation and identification by
cytoprotection assay of antioxidative compound
contained in vinegar produced from sweet potato-
shochu post-distillation slurry. Food Sci. Technol.
Res. (2010) 16: 327-32.

(36) De Oliveira DB, de Almeida AP, Gabriela L, Auvin
C, Kaiser CR and Costa SS. First isolation of a
symmetrical glycosylated methylene bisflavonoid.
Planta Med. (2003) 69: 382-4.

(37) Aritomi M, Komori T and Kawasaki T. Flavonol
glycosides in leaves of Spinacia oleracea.
Phytochemistry (1985) 25: 231-4.

(38) Lallemand JY and Duteil M. '3C nmr spectra of
quercetin and rutin. Organ. Magnet. Res. (1977) 9:
179-80.

(39) Napolitano JG, Lankin DC, Chen SN and Pauli
GF. Complete '"H NMR spectral analysis of ten
chemical markers of Ginkgo biloba. Magn. Reson.
Chem. (2012) 50: 569-75.

(40) He ZZ, Yan JF, Song ZJ, Ye F, Liao X, Peng SL
and Ding LS. Chemical constituents from the aerial
parts of Artemisia minor. J. Nat. Prod. (2009) 72:
1198-201.

(41) Alamzeb M, Ali S, Khan AA, Igoli JO, Ferro VA,
Gray Al and Khan MR. A new ceramide along with
eight known compounds from the roots of Artemisia
incisa Pamp. Rec. Nat. Prod. (2015) 9: 297-304.

(42) Hoffmann B and Herrmann K. Flavonol glycosides
of mugwort (artemisia vulgaris L.), tarragon
(artemisia dracunculus L.) and absinth (artemisia
absinthium L.). Z. Lebensm. Unters. Forsch. (1982)
174: 211-5.

(43) Moscatelli V, Hnatyszyn O, Acevedo C, Megias
J, Alcaraz MJ and Ferraro G. Flavonoids from
Artemisia copa with anti-inflammatory activity.
Planta Med. (2006) 72: 72-4.

(44) Ulubelen A, Mabry TJ and Aynehchi Y. Flavonoids
of Anvillea garcini. J. Nat. Prod. (1979) 42:624-26.

(45) Pandjaitan N, Howard LR, Morelock T and Gil
MI. Antioxidant capacity and phenolic content of
spinach as affected by genetics and maturation. J.
Agric. Food chem. (2005) 53: 8618-23.

(46) Bai N, Zhou Z, Zhu N, Zhang L, Quan Z, He K,
Zheng QY and HO CT. Antioxidative flavonoids
from the flower of Inula britannica. J. Food Lipids.
(2005) 12: 141-9.

(47) Kokanova-Nedialkova Z, Nedialkov PT and
Nikolov SD. Pharmacognostic investigations of
the aerial parts of Chenopodium foliosum Asch.
and radical-scavenging activities of five flavonoids
isolated from methanol extract of the plant.
Pharmacogn. J. (2014) 6: 43-8.

(48) Konczol A, Engel R, Szab6é K, Hornok K,
Téth S, Béni Z, Prechl A, Mathé 1 and Balogh


http://www.ncbi.nlm.nih.gov/pubmed/18557427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dinani%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=20566447
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asgary%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20566447
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madani%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20566447
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naderi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20566447
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahzoni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20566447
http://www.ncbi.nlm.nih.gov/pubmed/20566447
https://www.scopus.com/sourceid/21086?origin=recordpage
http://www.scopus.com/authid/detail.url?authorId=25228094600&amp;eid=2-s2.0-84876966345
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=6602082209&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-84902449628&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=25&relpos=5&citeCnt=1&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84902449628&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=25&relpos=5&citeCnt=1&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29
http://www.scopus.com/record/display.url?eid=2-s2.0-84902449628&origin=resultslist&sort=cp-f&src=s&st1=Artemisia&st2=aucheri&nlo=&nlr=&nls=&sid=0386F023F7A5AA1F3CEC91D282137190.kqQeWtawXauCyC8ghhRGJg%3a10&sot=b&sdt=b&sl=53&s=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29&relpos=25&relpos=5&citeCnt=1&searchTerm=%28TITLE-ABS-KEY%28Artemisia%29+AND+TITLE-ABS-KEY%28aucheri%29%29

GT. Topical analgesic, anti-inflammatory and
antioxidant properties of Oxybaphus nyctagineus:
Phytochemical characterization of active fractions.
J. Ethnopharmacol. (2014) 155: 776-84.

(49) Jaikang C, Chaiyasut C, Narongchai P, Niwatananun
K, Narongchai S and Kusirisin W. Inhibitory effects
of caffeic acid ester analogues on free radicals and
human liver microsome CYP1A2 activities. Med.
Chem. (2011) 7: 99-105.

(50) Garrido J, Gaspar A, Garrido EM, Miri R, Tavakkoli
M, Pourali S, Saso L, Borges F and Firuzi O. Alkyl
esters of hydroxycinnamic acids with improved
antioxidant activity and lipophilicity protect PC12
cells against oxidative stress. Biochimie (2012) 94:
961-7.

(51) Zhou WN, Ouyang J, Wang ZH, Wang XY, Suo YR,
Zhang Z and Wang HL. Target-guided isolation and
purification of antioxidants from Elsholtzia densa
benth. var. densa by DPPH antioxidant assay and
dual-mode HSCCC. Acta Chromatogr. (2018) 30:
180-5.

(52) Zhang L, Tu ZC, Yuan T, Wang H, Xie X and Fu

90

Antioxidant Properties of Artemisia aucheri Extracts

ZF. Antioxidants and oa-glucosidase inhibitors

leaves identified by
bioassay-guided approach and structure-activity
relationships. Food Chem. (2016) 208: 61-7.

(53) Hu T, He XW and Jiang JG. Functional analyses on
antioxidant, anti-inflammatory, and antiproliferative
effects of extracts and compounds from Ilex latifolia
Thunb., a Chinese bitter tea. J. Agric. Food Chem.
(2014) 62: 8608-15.

(54) Hatami T, Emami SA, Miraghaee SS and Mojarrab
M. Total phenolic contents

from Ipomoea batatas

and antioxidant
activities of different extracts and fractions from
the aerial parts of Artemisia biennis Willd. /ran. J.
Pharm. Res. (2014) 13: 551-9

(55) Mojarrab M, Nasseri S, Hosseinzadeh L and
Farahani F. Evaluation of antioxidant and

cytoprotective activities of Artemisia ciniformis

extracts on PCI12 cells. fran. J. Basic Med. Sci.

(2016) 19: 430-8.

This article is available online at http://www.ijpr.ir




	_GoBack

