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ABSTRACT: Malva species are used for the treatment of cough, digestive problems, asthma, urticaria. Malva nicaeensis
is a medicinal food plant like the other Malva species. To the best of our knowledge, no phytochemical studies on Malva
nicaeensis have been reported up till now. In the present study, we aimed to assess the antioxidant effect of different
extracts of M. nicaeensis, and to isolate the major metabolites of M. nicaeensis. DPPH radical scavenging effect of crude
methanol extract, chloroform, ethyl acetate subextracts as well as remaining water extract prepared from the aerial parts
of M. nicaeensis were tested. Phytochemical studies on the water and ethyl acetate subextract led to the isolation of a
megastigman glycoside; roseoside and indole-3-carboxylic acid. The structures of the isolated compounds were
identified on the basis of 1D- and 2D-NMR experiments. Biological activity test results support the ethnobotanical data
of the plant.
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1. INTRODUCTION

The genus Malva (Malvaceae) is represented by 9 species in Turkish Flora [1]. Malva species are known
as ‘mallow’ and aerial parts are eaten and also used as medicine since ancient times. Malva nicaeensis is an
herbaceous perennial plant; it has been used for the treatment of cough, fever, poisoning, gastrointestinal
complaints, cancer and gynecological diseases and also externally as painkiller, wound healer, against
rheumatism and burns [2-5]. Reportedly, M. nicaeensis exhibits antileishmanial effect against Leishmania major,
and it inhibits pancreatic lipase [6,7]. Up to date, terpenes, phenolic compounds, flavonoids and anthocyanin
compounds were isolated from Malva species [8-11]. Kaempferol 3-O-B-glucopyranoside, 3-O-(6"-O-trans-p-
coumaroyl)-p-D-glucopyranoside, 7-O-B-D-glucopyranoside, 3-0O-a-L-rhamnopyranosyl-(1—6)-p-D-
glucopyranoside and 3,7-O-diglucoside as well as quercetin 3-O-B-D-glucopyranoside, 3-O-a-L-
rhamnopyranosyl-(1—6)-p-D-glucopyranoside and apigenin 7-O-p-D-glucopyranoside were isolated from
Malva crispa L. [8]. Six steroidal lactones (sylvestrosterol A-C, sylvestrogenin A-C), a homomonoterpenic
glucoside (malvanoyl glucoside), malvone A, pB-sitosterol-3-p-D-glucopyranoside along with phenolic acids
(4-hydroxybenzoic acid, 4-methoxybenzoic acid, 4-hydroxy-3-methoxybenzoic acid, 2-hydroxybenzoic acid,
4-hydroxy-2-methoxybenzoic acid, 4-hydroxycinnamic acid, 4-hydroxydihydrocinnamic acid, 4-hydroxy-3-
methoxydihydrocinnamic acid, ferulic acid), 4-hydroxybenzyl alcohol, tyrosol, linalool, linalool-1-oic acid
were isolated from Malva sylvestris Linn. [9,10]. Also (6R,7E,9S)-9-hydroxy-4,7-megastigmadien-3-one,
blumenol A, (+)-dehydrovomifoliol, (3R,7E)-3-hydroxy-5,7-megastigmadien-9-one, (3S,5R,65,7E,9R)-5,6-
epoxy-3,9-dihydroxy-7-megastigmene and (3S,5R,6R,7E,9R)-3,5,6,9-tetrahydroxy-7-megastigmene were
isolated from M. sylvestris [10]. However, no data from phytochemical studies on Malva nicaeensis have been
available up till now.

Oxidative stress is defined as a serious imbalance between oxidation and antioxidants, “a disturbance
in the prooxidant-antioxidant balance in favor of the former, leading to potential damage.” The reactive
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oxygen species generate oxidative stress, a deleterious process that can damage all cell structures. Reactive
oxygen species play an important role in etiology of various diseases including cancer, neurodegenerative,
infectious and inflammatory illnesses. Epidemiological studies show that plant-derived foods can protect
against many degenerative diseases. Aromatic and medicinal plants are a good source of natural antioxidants
which may serve as valuable ingredients for different applications, including pharmaceuticals, functional
foods and food supplements [12-16].

In the present study, to evaluate the scientific basis of the above mentioned ethnopharmacological use
of M. nicaeensis, we aimed to test the DPPH radical scavenging effect of the crude extract of M. nicaeensis, and
to isolate and identify metabolites from the titled plant.

2. RESULTS AND DISCUSSION
2.1. Antioxidant effect

The crude methanol extract was dispersed in water and partitioned with chloroform and ethyl acetate,
respectively to obtain subextracts. Radical scavenging activity of the methanol extract and all subextracts were
examined using DPPH test. The DPPH radical scavenging properties of extracts are given in Table 1. Among
the tested subextracts, water subextract showed the radical scavenging activity (60% inhibition) at the dose of
198 pg/ml.

Table 1. DPPH radical scavenging effects of crude methanol and subextracts of M. nicaeensis.

Extract DPPH +S.D.

(SCso, g/ ml)

Methanol 476.43 £0.05

Chloroform 1846.30 £ 0.12

Ethyl acetate 736.50 + 0.08

Water 161.52 £ 0.10
Gallic acid 0.07 £0.01

Previously, the ICsp values of MeOH and water extracts of M. parviflora leaves were determined as
89.03+2.65 and 76.67 £0.29 pg/ml [17]. The water extract of leaves, flowers, immature fruits and leafy
flowered stems of M. sylvestris scavenged DPPH with ICsp values of 18.49, 35.30, 10.07, 19.41 mg/ml,
respectively [18]. In a study conducted in Jordan, the ABTS radical scavenging effect of MeOH and water
extracts of 51 plant species, including M. nicaeensis, were investigated -the antioxidant activity of the water
and methanol extract of M. nicaeensis was found as 21.8 and 24.4 pmol TE/ g, respectively [19].

2.2. Structure elucidation of isolates

A megastigmane glycoside 1 (Figure 1) was isolated from the water subextract whereas an indol
derivative was isolated from the ethylacetate subextract. The structure of these compounds were identified as
roseoside (1) and indole-3-carboxylic acid (2) by comparison of their spectroscopic data with those reported
in the literatiire [20-23].

The occurrence of a megastigmane glycoside in the genus Malva has not been reported before. This
study will be first phytochemical study on M. nicaeensis. Roseoside has been isolated from two Malvaceae
plants, Urena lobata and Abutilon theophrasti so far. However, occurrence of roseoside or any megastigmane
glycoside has never been reported from genus Malva [24,25].

3. CONCLUSION

In conclusion, almost all extracts of M. nicaeensis exhibit DPPH radical scavenging effects. Notably,
roseoside and indole-3-carboxylic acid were isolated from the titled plant and it is the first report occurrence
of indole-3-carboxylic acid as well as a megastigmane glycoside in genus Malva.

4. MATERIALS AND METHODS

4.1. General

Silica gel 60 F254 precoated TLC plates (Merck) were used for monitoring fractions during
chromatographic separations. Sephadex LH-20 (Sigma), Silica gel 60 (Merck), Reverse phase silica gel (Rp-C18,
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Merck) was used for column chromatography. Chloroform was purchased from Merck and all the other
chemicals were obtained from Sigma. The compounds were detected by UV fluorescence and 1%
vanillin/ H>SO4 spray, followed by heating at 100 °C for 2 min. NMR spectra were recorded in CD;OD on two
Varian/Agilent VNMRS 600 NMR spectrometers (Palo Alto, CA) (frequencies of 600 and 151 MHz for 'H and
13C nuclei, respectively) at room temparature. H and 13C NMR data are presented in table 2.

Table 2. 1H and 3C NMR data for compound 1 (*H: 600 MHz, 13C: 151 MHz, CDsOD).

Position H§/ppm Signal Jvalues/Hz  BC38/ppm
multiplicity
1 - - - 422
215 d 17.0
2 252 d 17.0 S04
3 - - - 201.0
4 5.87 m * 127.0
5 - - - 167.1
6 - - - 79.8
7 5.86 m * 131.4
8 5.86 m * 135.1
9 442 m * 77.0
10 1.29 d 6.2 20.9
11 1.03 s - 244
12 1.04 s - 23.1
13 1.92 d 13 19.3
1 434 d 7.8 102.5
2! 317 dd 91,78 75.0
3' 3.34 m * 779
4' 3.25 m * 714
5' 3.23 m * 77.8
, 3.63 dd 11.7,5.6
6 385 dd 117,21 626

Not determined due to overlapping
4.2, Plant material

The aerial parts of M. nicaeensis were collected from Trabzon, Erdogdu district in May 2012. The plant
material was identified by Assoc. Prof. Dr. Giilin Renda. A voucher specimen (HUEF12018) has been deposited
at the Herbarium of Hacettepe University, Faculty of Pharmacy.

OH

N
H
Figure 1. Compounds isolated from M. nicaeensis

4.3. DPPH scavenging assay

This assay was conducted according to the method of Yayli et al. Briefly, sample at various
concentrations (138, 277, 415, 555, 690 pg/ml) and reference antioxidant, L-ascorbic acid, were added to a
solution of 1.5x10-> M DPPH radical in MeOH (1 ml), and the reaction mixture was shaken vigorously. After
incubating at 37 °C for 30 minutes, the remaining DPPH was determined by spectrophotometry at 517 nm.
The radical scavenging activity of each sample was expressed using the ratio of the absorption of DPPH (%)
relative to the control DPPH solution (100%) in the absence of the sample by the equation 1. All tests were
performed three times.

% DPPH Radical Scavenging = [CA - EA] / CA x 100 (Eq.1)
CA = Control absorbance EA= Extract absorbance
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4.4. Extraction and isolation

The shade-dried and powdered aerial parts of M. nicaeensis (480 g) were extracted with 1.5 1 MeOH at
room temperature for 6 hours. The same process was repeated 5 times, and the extracts were combined (53.74
g). The concentrated combined MeOH extract was suspended in 300 ml HoO:MeOH (9:1) and then partitioned
stepwise with CHCl;3 (300 ml, 2 times) and EtOAc (300 ml, 2 times). The organic solvents were evaporated to
dryness to give CHCl; (10.0 g), EtOAc (1.68 g) subextracts, while the H,O phase was lyophilized to yield
remaining water extract (rH»O, 40.0 g). Isolation studies were conducted on remaining water extract. The
extract was subjected to C18-Vacuum Liquid Chromatography (LiChroprep C18-VLC) eluting with
H>O:MeOH gradient (100:0—0:100); the separation provided 20 fractions. Fr. 5 (586.0 mg) was applied to
Sephadex LH-20 CC and then the fractions were collected and monitored with TLC. Those showing the same
chromatographic pattern were pooled and applied to silicagel column, gradient elution was performed with
CHCI5:MeOH:H>O (90:10:1—61:32:7) to afford compound 1 (12.3 mg). Ethyl acetate extract (1.68 g) was
subjected to Sephadex LH-20 CC. 19 fractions were obtained after elution with MeOH. Fr.5-19 (1.20 g) were
combined and separated by silicagel column chromatography using the gradient mixture of
CHCl3:MeOH:H>O (90:10:1—70:30:3). 76 fractions were collected. Fr.5-7 (147 mg) were combined and purified
with Sephadex LH-20 CC to yield compound 2 (7.1 mg).
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