This article was downloaded by: [UOV University of Oviedo]

On: 27 October 2014, At: 09:29

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Natural Product Research: Formerly
Natural Product Letters

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gnpl20

Antioxidant flavonol glycosides from
Elaeocarpus serratus and Filicium
decipiens

Lalith Jayasinghe # , Nilupa R. Amarasinghe ? , B.G. Suranga
Arundathie ? , G. Kalinga Rupasinghe ® , N.H. Ayona N. Jayatilake

2 & Yoshinori Fujimoto °

% Institute of Fundamental Studies , Hantana Road, Kandy , Sri
Lanka

b Department of Chemistry and Materials Science , Tokyo Institute
of Technology , Meguro , Tokyo 152-8551 , Japan

Published online: 19 Sep 2011.

To cite this article: Lalith Jayasinghe , Nilupa R. Amarasinghe , B.G. Suranga Arundathie , G.
Kalinga Rupasinghe , N.H. Ayona N. Jayatilake & Yoshinori Fujimoto (2012) Antioxidant flavonol
glycosides from Elaeocarpus serratus and Filicium decipiens , Natural Product Research: Formerly
Natural Product Letters, 26:8, 717-721, DOI: 10.1080/14786419.2010.551514

To link to this article: http://dx.doi.org/10.1080/14786419.2010.551514

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content™) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,

and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &



http://www.tandfonline.com/loi/gnpl20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/14786419.2010.551514
http://dx.doi.org/10.1080/14786419.2010.551514

Downloaded by [UOV University of Oviedo] at 09:29 27 October 2014

Conditions of access and use can be found at http://www.tandfonline.com/page/terms-
and-conditions



http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [UOV University of Oviedo] at 09:29 27 October 2014

Natural Product Research Taylor & Francis
Vol. 26, No. 8, April 2012, 717-721 Taylor & Francis Group

Antioxidant flavonol glycosides from Elacocarpus serratus and
Filicium decipiens

Lalith Jayasinghe®*, Nilupa R. Amarasinghe®, B.G. Suranga Arundathie®,
G. Kalinga Rupasinghe®, N.H. Ayona N. Jayatilake® and Yoshinori Fujimoto®

“Institute of Fundamental Studies, Hantana Road, Kandy, Sri Lanka;
bDepartment of Chemistry and Materials Science, Tokyo Institute of Technology, Meguro,
Tokyo 152-8551, Japan

(Received 9 August 2010, final version received 28 December 2010)

Chemical investigation of the leaves of Elaeocarpus serratus yielded
myricitrin (1), mearnsetin 3-0-B-D-glucopyranoside (2), mearnsitrin (3),
tamarixetin 3-O-a-L-rhamnopyranoside (4) and the fruits of Filicium
decipiens yielded three flavonol glycosides, kaempferol 3-O-rutinoside (5),
kaempferol 3-O-robinobioside (6) and trifolin (7). Compound 1 showed
strong antioxidant activity against DPPH.

Keywords: Elacocarpus serratus; Filicium decipiens; Elaeocarpaceae;
Sapindaceae; flavonol glycosides; antioxidant activity; DPPH

1. Introduction

Oxidation is one of the major causes of chemical spoilage resulting in rancidity,
and/or deterioration of the nutritional quality, colour, flavour, texture and safety of
food (Antolovich, Prenzler, Patsalides, McDonald, & Robards, 2002). Antioxidants
are widely used as additives in fats and oils and in food processing to prevent or
delay spoilage of food (Suhaj, 2006). Recently interest has increased considerably in
finding naturally occurring antioxidants for use in food or medicinal materials to
replace synthetic antioxidants which are being restricted due to their carcinogenicity
(Velioglu, Mazza, Gao, & Oomah, 1998). Butylated hydroxyltoluene (BHT),
butylated hydroxylanisole (BHA) and tertiary butylhydroquinone (TBH) are
extensively used as antioxidants at present, in order to reduce the harm caused by
free radicals (Tepe, Eminagaoglu, Akpulat, & Aydin, 2007). Synthetic antioxidants
such as BHA and BHT have restricted uses in food as they are reported to be
carcinogenic (Ito, Fukushima, & Tsuda, 1985). Antioxidants are also important in
the prevention of human diseases such as alzheimer’s disease, aging, diabetic
rheumatoid arthritis, cataracts, etc. The harmful actions of free radicals can be
reduced by antioxidants. Earlier, scientists have paid attention to natural compounds
such as vitamin C, E and carotenoids, and during the recent years the powerful
antioxidant capacity of phenolics aroused more interest (Shahidi, Janitha, &
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Wanasundara, 1992). Hence it is very important to pay attention to search for
human friendly natural antioxidants. For this purpose, compounds of plant origin
can play a very prominent role.

In a continuation of our studies towards the antioxidant active compounds from
Sri Lankan plants with special reference to high polar secondary metabolites, the
present investigation is carried out on the leaves of Elacocarpus serratus of the family
Elaeocarpaceae and the fruits of Filicium decipiens of the family Sapindaceae. Both
are moderate size trees growing in Sri Lanka. Fruits of the E. serratus is a popular
edible fruit in Sri Lanka. Water extracts of the leaves of E. serratus are used in
anti-head lice and anti-dandruff treatments in rural areas of Sri Lanka. No previous
chemical work on E. serratus has been reported. Filicium decipiens is very popular in
Sri Lanka as a shade and ornamental plant. Several triterpenoidal saponins (Lavaud
et al, 1998), 24-norneohopa-4(23),22(29)-diene-38,68,78-triol 7 caffeate (Jayasinghe,
Bandara, Hara, & Fujimoto, 2001) and some flavonol glycosides (Jayasinghe,
Balasooriya, Hara, & Fujimoto, 2004) have been reported from the stem and leaves
of the plant.

2. Results and discussion

The dried leaves of E. serratus were defatted with n-hexane and extracted with
dichloromethane and methanol. Chromatographic separation of the n-butanol
extract of the methanol extract of E. serratus over silica, sephadex LH-20 and
reversed phase HPLC afforded 3-O-a-L-rhamnopyranosyl-5,7-dihydroxy-2-(3,4,5-
trihydroxy-phenyl)-chromen-4-one (myricitrin) (1) (Nicollier & Thompson,
1983), 3-O-p-D-glucopyranosyl-5,7-dihydroxy-2-(3,5-dihydroxy-4-methoxy-phenyl)-
chromen-4-one (mearnsetin 3-0-B-D-glucopyranoside) (2) (Braca, Tommasi,
Mendez, & Morelli, 1999), 3-O-a-L-rhamnopyranosyl-5,7-dihydroxy-2-(3,5-dihy-
droxy-4-methoxy-phenyl)-chromen-4-one (mearnsitrin) (3) (Noreen, Serrano,
Perera, & Bohlin, 1998) and 3-O-w-L-rhamnopyranosyl-5,7-dihydroxy-2-(3-
hydroxy-4-methoxy-phenyl)-chromen-4-one (tamarixetin 3-O-a-L-rhamnopyrano-
side) (4) (Rao, Hanumaiah, Vemuri, & Rao 1983).

The fruits of F. decipiens were defatted with n-hexane and extracted with
methanol. Chromatographic separation of the n-butanol extract from the methanol
extract over silica, sephadex LH-20 and reversed phase HPLC afforded kaempferol
3-0-a-L-rhamnopyranosyl-(1—6)-8-D-glucopyranoside (kaempferol 3-O-rutino-
side) (5) (Sang et al., 2002), kaempferol 3-O-a-L-rhamnopyranosyl-(1—6)-8-D-
galactopyranoside (kaempferol 3-O-robinobioside) (6) (Rastrelli, Saturnino,
Schettino, & Dini, 1995) and kaempferol 3-O-B-D-galactopyranoside (trifolin) (7)
(Scharbert, Holzmann, & Hofmann, 2004), respectively. Structure elucidation of 1-7
was based on the detailed analysis of the spectral data and comparison with the
reported data (Figure 1).

This is the first report of the isolation of compounds 1-4 from E. serratus and 5-7
from F. decipiens. Antioxidant properties of compounds 1-7 were evaluated against
the DPPH radical by TLC bio-autography method (Takao, Kitatani, Watanabe,
Yagi, & Sakata, 1994). All these compounds (1-7) exhibited off-white spots in purple
background at the level of 1 pg/spot indicating the antioxidant activity of
compounds. Only the compound 1 showed strong off-white spot on TLC, even at
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1 R=OH R,=OH Ry;=OH  R,=-tha
2 R;=OH R,=OMe R;=OH  R,=-glu
3 R;=OH R,=OMe R;=OH  R,=-tha
4 R;=OH R,=OMe R;=H R,=-tha
5 R=H R,=OH R;=H R,=-glu®-rha
6 R;=H R,=OH R;=H R,=-gal’-rha
7 Ry=H R,=OH R;=H R,=-gal

glc-=f-D-glucopyranosyl
gal-=f3-D-galactopyranosyl
rha- = -L-rhamnopyranosyl

Figure 1. Structures of compounds 1-7.

the concentration of 1-7 reduced to 0.1 pug/spot. Hence the antioxidant property of 1
was compared with ascorbic acid and butylated hydroxylanisole (BHA) using
spectrophotometric method and ICs, values were determined as 1 (3.2pugmL™"),
ascorbic acid (3.9 pygmL~") and BHA (3.6 pgmL™") (Burtis & Bucar, 2000; Cuendet,
Hostettmann, Dyatmiko, & Potterat, 1997). The antioxidant activity was expressed
in terms of ICsy (ugmL™", concentration required to inhibit the DPPH radical
formation by 50%). Antioxidant activity of 1 measured with different methods have
been reported (Keim et al., 2010; Moharram, Marzouk, Ibrahim, & Mabry, 2006).

3. Experimental
3.1. General

Mps (uncorr.) were determined on a Gallenkamp apparatus. 'H and '*C NMR
spectra were recorded on a JEOL 400 (400 MHz for "H NMR and 100 MHz for '*C
NMR) spectrometer. FABMS were obtained on a JEOL JMSAx505 HA spectro-
meter with glycerol as matrix.

3.2. Plant material

Plants: Leaves of E. serratus were collected from the North Western Province of Sri
Lanka in April 2001 and the fruits of F. decipiens were collected from the Central
Province of Sri Lanka in June, 2003. Voucher specimens (IFS/10/ES1 and IFS/10/
FD1) are deposited at the National Herbarium, Royal Botanic Gardens, Peradeniya,
Sri Lanka.

3.3. Extraction and isolation

Dried ground leaves of E. serratus (550g) were defatted with n-hexane and
sequentially extracted with dichloromethane and methanol. Evaporation of CH,Cl,
gave a dark green coloured solid (20 g) and evaporation of methanol gave a dark
brown solid (36g). TLC analysis of CH,Cl, extract indicated the presence of
chlorophyll as the major constituent. Methanol extract (30 g) was partitioned with
n-butanol and water. Evaporation of n-butanol gave a dark brown solid (7.8 g).
Chromatographic separation of the solid (7g) over silica gel with EtOAc-MeOH
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followed by sephadex LH-20 with MeOH and reverse phase HPLC (STR Prep-ODS
20x250 mm column; 60% H>0-MeOH, 5mlmin~'; UV detection 254 nm) furnished
1 (11 mg), 2 (8 mg), 3 (87 mg) and 4 (17 mg).

Dried, ground whole fruit of F. decipiens (225 g) were defatted with n-hexane and
extracted with methanol. Evaporation of methanol gave a dark brown solid (46 g).
A portion of the methanol extract (25 g) was partitioned with n-butanol and water.
Chromatographic separation of n-butanol extract (7 g) over silica gel with EtOAc-
MeOH followed by Sephadex LH-20 with MeOH and reverse phase HPLC (STR
Prep-ODS 20x250 mm column; 65% H,O-MeOH, 5ml min~'; UV detection 254 nm)
furnished 5 (120 mg), 6 (80mg) and 7 (110 mg).

3.4. Antioxidant activity

TLC bioautography method. Compounds 1-7 were spotted on silica gel (1 ug/spot)
coated aluminum plates and eluted with CHCI;-MeOH-H»O (7:3: 1) solvent system.
Plates were air dried and sprayed with 0.004% DPPH solution in ethanol.

Spectrophotometry method: The antioxidant activity of compound 1 was evaluated
by the DPPH radical scavenging effect (Burtis & Bucar, 2000; Cuendet et al, 1997).
Spg, 10 g, 15pg, 25 pg, 50 ug and 100 pg of compounds 1 in 100 pl of ethanol was
added to SmL of 0.004% ethanol solution of DPPH. After a 30 min incubation
period at room temperature, the absorbance was measured against a blank
(only DPPH in methanol) at 517 nm. The lower absorbance of the reaction mixture
indicates higher free radical scavenging activity. Inhibition of free radical DPPH in
percent (1%) was calculated as follows.

1% = {(Ablank - Asample)/Ablank} x 100
Apank = absorbance of the control reaction (only DPPH in ethanol)

A graph was plotted with 1% versus the weight of the compound in SmL of
DPPH in ethanol and ICsy values determined. The antioxidant activity is expressed
in terms of ICsy (ugmL~', concentration required to inhibit the DPPH radical
formation by 50%). Ascorbic acid and BHA were used as positive control.
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