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Extract of the Roots of Decalepis hamiltonii  (Wight and Arn.)
R. HarisH,T S. DIVAKAR ,* ANUP SRIVASTAVA,T AND T. SHIVANANDAPPA* T

Departments of Food Protectants and Infestatin Control and Fermentation Technology &
Bioengineering, Central Food Technological Research Institute, Mysore-570 020, India

The tuberous roots of Decalepis hamiltonii are consumed as pickles and beverages and are believed
to possess health-promoting properties. We have investigated the antioxidant potential of the roots.
The methanolic extract of the root showed a high antioxidant activity. The methanolic extract was
fractionated on a silica gel column, which showed three major fractions with good antioxidant activity.
The active fractions were further subjected to preparative thin layer and silica gel column
chromatography, which yielded six pure compounds. The purified compounds were characterized
by MS, 'H NMR, 3C NMR, and two-dimensional NMR spectroscopic techniques and identified as
2-hydroxy-4-methoxybenzaldehyde, p-anisaldehyde, vanillin, borneol, salicylaldehyde, and bis-2,3,4,6-
galloyl-o/f-p-glucopyranoside. The latter compound, named decalepin, is a new antioxidant molecule
from the plant kingdom. The purified compounds showed antioxidant activities in in vitro assays such
as inhibition of lipid peroxidation, hydroxyl radical, superoxide anion, and 1,1-diphenyl-2picrylhydrazyl
radical scavenging. This is the first report of the antioxidant constituents of the roots of Decalepis
hamiltonii.
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INTRODUCTION microbial or insect infestatiorbj. The antimicrobial properties
Free radicals are implicated in several degenerative diseasesg; tzhi rg?(t)i O_'Z_'nﬁzm'(l)t;ngﬁ\glziin;étg%tsg;ﬁé;'%p;ﬁiseernce

such as atherosclerosis, diabetes, arthritis, cancer, and aying ( y y y y . AR
work has shown that the roots contain aldehyde, inositol,

. The harmful effects of free radicals on living systems could saponins. ketonic substances. sterols. amvrins. and | Is
be attenuated by antioxidants that scavenge the free radials; ponins, lcsu ' » amyrins, upkesls (

Plants are rich sources of natural antioxidants, which play a 9). Thangaduarai et al10) and Nagarajan et all{) have

vital role in the prevention or progression of the degenerative reported several volat|_|e_ flavor compounds mcl_udlng 4-metr_1-
diseases (2). The consumption of fruits, vegetables, and herbso_xybenzaldehyde, vanillin, and sahpylal_(_zlehyde in the essential
rich in antioxidants is associated with a decline in the incidence oil extracts from the roots oD. hamiltonii. We have recently

of degenerative diseases and canceBj2 Therefore, there is shown .that the roots pD' hamllto.nn'possess annomdant

a great deal of interest in natural antioxidants in view of their properties and hypothesized that_ant|OX|dants constituent present

health implications in the root extracts could contribute to the health-promoting
The Indian subcontinent is rich in biodiversity with more than potentlal (2, 1.3)' W e now report the isolation and chargctenza—

20000 species of flowering plantecalepis hamiltoni{fam- tion of the antioxidant compounds from the methanolic extract

ily: Asclepiadaceae) grows as a climber in the hilly forests of of the roots ofD. hamiltonii.

eastern and western ghats of southern India, known by the MATERIALS AND METHODS

vemacular name _Makal.l beru’. The tuberous roots have a Chemicals. Nicotinamide adenine dinucleotide reduced (NADH),
fleshy quter layer with an inner woody core and possgss a stroNGpirropiue tetrazolium chloride (NBT), and phenazine methosulfate
aromatic odor. The roots are also used as a substitute for theips) were procured from Sisco Research Laboratories (India).
scarceHemidesmus indicus the traditional Indian system of  2-peoxyo-ribose, butylated hydroxy anisole (BHA), thiobarbituric acid
medicine because of the similar aromatic propert®s The (TBA), and 1,1-diphenyl-2 picrylhydrazyl (DPPH) were purchased from
roots of D. hamiltonii are consumed as pickles and as a juice Sigma Chemical Co. (United States). All other chemicals and solvents
since they are believed to possess health-promoting propertieswere purchased from Ranbaxy and Qualigens (India).

The dried roots could be stored for long periods without Isolation of the Antioxidant Compounds. Freshly harvested roots
of D. hamiltonii were procured from the local suppliers in Mysore
N _ (India). The roots were washed with tap water, and the fleshy portions
tshiv-ra%an\évgggé@%qurgg%%?r?_ence should be addressed. E-mail: oo separated from the inner woody core manually and cut into small
T Department of Food Protectants and Infestatin Control. pieces (0.2—0.3 cm thickness and 0.3 en®.5 cm in size) and dried

* Department of Fermentation Technology & Bioengineering. at 40°C for 12 h. The dried pieces were ground to powder in a grinder.
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100 fractions of 100 mL each were collected, concentrated, and assayed
I 111 for antioxidant activity by the superoxide scavenging as$dy Active
e 50 I fractions were pooled and checked for purity by RP-HPLC monitored
:3 60 | at 220 nm, which showed a major peak and two minor peaks. The
2 major peak was further subjected to silica gel column chromatography
T 4 for further purification, which yielded one compound. The purified
:\o compound was identified as salicylaldehyde (compouhd
L Fraction Il was subjected to a further step of silica gel chromatog-
0 . s 4y . ‘ ( raphy on a 450 mnx 40 mm column and eluted with chloroform and
01 23 456 78 910111213 14 15 16 17 18 19 20 ethyl acetate (100:0) (0:100 v/v) and followed by a stepwise gradient
of ethyl acetate and methanol (75:285:75 v/v). Seventeen fractions
Fractions of 100 mL each were collected, concentrated, and assayed for the
Figure 1. Superoxide scavenging activity of the chromatographic fractions superoxide scavenging activity. Among the 17 fractions, eight active

fractions were obtained of which one showing the highest activity was
found to be pure by RP-HPLC. On the basis of the spectroscopic data,
Scheme 1. Purification Scheme for the Isolation of the Antioxidant the compound was identified as bis-2,3,4,6-galloyl-afgiucopyra-

Compounds from the Methanolic Extract of the Roots of D. hamiltonii noside (compound/l). . . . .
HPLC.RP-HPLC was carried out in the Shimadzu-LC-8A instrument

from the methanolic extract of the roots of D. hamiltonii.

Root powder (150g) equipped with a rheodyne 7725i injection valve fitted with a;20
Soxhlet extraction sample loop and a fgcolumn (5um particle size, 25 cnx 0.4 cm
i.d; Suppelco, United States). Purified fractions were eluted with an
Methanolic extract isocratic solvent mixture comprising 0.1% TFA in water:methanol (70:
Silica gel column 30) with a flow rate of 1 mL/min and monitored with a UV detector at
220 nm.
il i i UV and Infrared SpectrometrydV—vis spectra were recorded on a

Shimadzu UV—vis spectrophotometer. The sample was dissolved in

Fraction [ Fraction [1 Fraction 11
methanol (0.1 mg/mL), and the spectrum at 2800 nm was recorded.
Silica gel column Silica gel column IR spectra were recorded with a Perkin-Elmer FT-IR spectrometer
Sub fractionla  Sub fraction Ib (Spectrum 2000) at 400—4000 cin
(Compound I) Gas ChromatographyMass Spectrometry (GC-MS3C-MS analy-
Preparative (Compound V) (Compound VIy sis _of the purified molecules was _carried out in Agilent 6890 _GC
TLC equipped with a 5973N mass selective detector and Hp-5 Ms capillary
column (length, 30 m; internal diameter, 0.25 mm; film thickness, 0.25
um). Helium was the carrier gas at 1.0 mL/min and a constant flow
rate; the oven temperature was maintained afC5or 5 min and
(Compound II) increased to 300C at the rate of 20C/min and held for 5 min at 300
(Compound IIT) °C; interface temperature;150°C; ion source temperature,230°C;
{(Compound IV)

and quadrupole temperature150 °C.
Matrix-Assisted Laser Desorption/lonization Mass Spectrometry
Extraction. Root powder (150 g) was extracted with a series of (MALDI-MS). MALDI-MS analysis was carried out on a Kompact
solvents of increasing polarity, viz., hexane, chloroform, ethyl acetate, MALDI mass spectrometer in the negative mode witkcyano-4-
and methanol, in a Soxhlet apparatus. The solvent was evaporated irhydroxycinnamic acid as the matrix prepared as a pinch in 0.1%
a flash evaporator, and the extracts were dissolved in a known volume ammonium acetate solution in water (&) and shaken to get a
and assayed for antioxidant activity by superoxide radical scavenging saturated solution. The sample solution atgImL was transferred to
in vitro by the method of Nishikimi et al.14). Methanolic extract, the MALDI plate by placing 0.%.L of the sample solution and matrix
which showed maximum activity, was selected for the isolation of the solution on to the sample slide at the molar ratio of 1:100 to 1:50000.
antioxidant compounds. 14 and 3C NMR.H and 3C NMR spectra were recorded on a
Fractionation of the Methanolic Extract. The methanolic extract Bruker DRX-500 MHz spectrometer (500.13 MHz fét and 125 MHz
(20 g) was subjected to column chromatography using a glass column3C). Proton and carbon 9Q3ulse widths were 12.25 and 10.5,
(450 mmx 40 mm) packed with silica gel (60120 mesh) and eluted respectively. About 40 mg of the sample dissolved in DM&Gnd
with chloroform followed by a stepwise gradient of ethyl acetate and D,O was used for recording the spectra af@5Chemical shift values
methanol. Twenty fractions of 250 mL each were collected, concen- were expressed in ppm relative to the internal standard, tetramethyl-
trated under reduced pressure, and assayed for superoxide scavengingilane. Two-dimensional heteronulear multiple quantum coherence
activity (14). Fractions showing radical scavenging activity were pooled transfer spectra (2D HMQCT) were recorded in magnitude mode with
into three major fractions (Figure 1). sinusoidal-shaped-gradients of strengths 25.7, 15.42, and 20.56 G/cm
Fraction | Figure 1) comprised two subfractions, la and Ib. with a gradient recovery delay of 100s to defocus unwanted
Subfraction la was eluted with chloroform and ethyl acetate (90:10), coherences. Th& was incremented in 256 steps. The size of the
gradually precipitated, and was pure as confirmed by reverse phasecomputer memory used to accumulate the 2D data was 4K. The spectra
high-performance liquid chromatography (RP-HPLC) and identified as were processed using unshifted amét shifted since bell window
2-hydroxy-4-methoxy benzaldehyde (compouhdSubfraction Ib was function in F; andF, dimensions, respectively.
loaded on to a preparative thin-layer chromatography (TLC) plate (200  Antioxidant Activity Assay. Antioxidant activities of the methanolic
mm x 200 mm), prepared with silica gel G for further purification, extract and the purified compounds were assayed by the following
and eluted with hexane and chloroform (50:50). TLC showed nine spots methods.
of which two showed radical scavenging activity and were further Microsomal Membrane Lipid PeroxidatioMicrosomes were pre-
purified by a second round of preparative TLC, and the purity was pared from the rat liver by the calcium aggregation metHds).(The
ascertained by RP-HPLC. The purified compounds were identified as microsomal lipid peroxidation was assayed by the thiobarbituric acid
p-anisaldehyde, vanillin, and borneol (compoundslil, and 1V, method (16). To 10@L of microsomes (suspended in 0.1 M phosphate
respectively). buffer, pH 7.4) was added ferrous sulfate (10®) and ascorbate (100
Fraction Il (Scheme 1) was concentrated and loaded on to a silica M) with or without the extract or purified compound in 0.1 M
gel column (250 mnmx 20 mm) and eluted with a stepwise gradient of phosphate buffer (pH 7.4) and incubated at°87for 1 h. This was
chloroform and ethyl acetate (100:0, 50:50, 25:75, and 10:90). Sixteen followed by the addition of 2 mL each of 20% trichloroacetic acid and
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Table 1. Antioxidant Activity of the Compounds Isolated from the min. The percent inhibition was calculated against a control without
Methanolic Extract of D. hamiltonii the extract/compound.
OH~ Radical ScavengingOH™~ radical scavenging activity was
1Cso (umol/mL) assayed by the method of Halliwell et al8). The reaction mixture
superoxide  microsomal lipid hydroxyl radical DPPH radical containing deoxyribose (2.8 mM), F_@((UOQ,“M)' EDTA (104 uM),
compounds scavenging peroxidation scavenging scavenging H>0, (1 mM), and ascorbate (1QM) in a final volume of 1.0 mL of
. HMBA 057+0038 246+0.16 phosphate buffer (20 mM, pH 7.4) was incubated at’G7for 1 h,
II. p-anisaldehyde  0.52 +0.047  1.38+0.22 0.68 +0.07 0.20+0.03 followed by the addition of 2 mL each of 20% TCA and 1% TBA.
111, vanillin 2.33+0.16 0.37 +0.04 0.16 £0.01 0.61+0.02 The mixture was heated on a boiling water bath for 10 min and cooled.
O’- bfl{m‘fol'd v 0612210600140 1-29218-333 00'03123100600%6 %g iggg The color was read at 535 nm in a spectrophotometer.
. salicylaldehyde  0.66 +. 0. 2%0. .013+0. .02 +0. - . L
VI. decalepin 1644010 0023+ 0002 294002 012 +0.01 Statistical AnaIyS|s_. ICso vaIu_es from the inhibition data were
BHA 0.018 + 0.003 0.029 + 0.004 calculated by regression analysis.

crude methanolic 1.8+0.12 0.40 £0.05 27401 0.18+0.01

extract (mg/m.) RESULTS AND DISCUSSION

#Values expressed are means + SD of three replicates. Although some of the chemical constituentdofhamiltonii
) o ) ) - roots have been isolate8-{11), compound(s) with antioxidant
1% thlob_arblturlc acid. The mixture was heated' in a boiling water bath activity have not been reported. The antioxidant activity of the
frg;éoa[n ISFESC?]?:]eiC:], ;eggggt?gsr’];g%t;zrcﬂzre'gé?feil:‘?sm;:%? ‘\?’vgz extracts of the roots dD. hamiltoniiwas shown by us earlier
’ (12,13). In this study, we have isolated six bioactive compounds

calculated against a control. . S . .
DPPH Radical Scaenging.Scavenging of the stable radical, DPPH, Showing antioxidant properties from the methanolic extract of

was assayed by the method of Hatano et HF)(The extract or the D. hamiltonii (Table 1).

compound was added to a 0.5 mL solution of DPPH (0.25 mM in 95% Identification of the Compounds. The six compounds
ethanol). The mixture was shaken well and allowed to stand at room showing antioxidant activity were characterized by spectroscopic
temperature for 30 min, and the absorbance was read at 517 nm in aanalysis (Tables 2and 3).

spectrophotometer. Compound| (2-Hydroxy-4-methoxybenzaldehyd&}om-

Superoxide Anion Seanging.Superoxide anion was generated by pound! showed UV absorption maximagble 2) at 256 nm

the reaction of NADH and PMS coupled to the reduction of NBB)( ok . - "
with slight modification. The reaction mixture contained NBT (100 (z—z* transition of phenolic group OH) and 309 nm-tar

M) and NADH (300:M) with or without the extract or the compound  transition). IR spectra showed OH stretching at 3345 cand
to be assayed in a total volume of 1 mL of tris buffer (0.02 M, pH carbonyl stretching at 1730 cth GC-MS indicated the mo-

8.3). The reaction was started by adding PMS 480 to the mixture, lecular ion atm/z152. Proton NMR data showed aldehyde and
and the absorbance change was recorded at 560 nm every 30 s for OH groups at 9.72 and 11.49 ppm, respectively, along with the

Table 2. Spectral Characterization of the Isolated Compounds from the Methanolic Extract of the Roots of D. hamiltonii

compound uv IR NMR structure
A max
1. 2-hydroxy-4- 256nm, 3345 cm™ (OH stretching) TH ppm (ds- DMSO, 500.13 MHz): °
methoxybenzaldehyde 309nm 1730 em™ (C=0 stretching CHO -9.72,2-OH - 11.49, H-6 — 7.44 ppm (d, "
(M.W. 152) 1207 em™ (C-O-CHj stretching)  1H, 8.7Hz), H-5 — 6.55 ppm (t, 1H, 8.7 Hz, 2.2
Hz), H-3 — 6.44 ppm (d, 1H, 2.2 Hz), 4-O-CH3 — ~
3.84 ppm. o u
II. p-anisaldehyde 308nm 3342 cm™ (OH stretching) 'H ppm (ds- DMSO, 500.13 MHz):
M.W. 136) 1796 cm™ (C=0 stretching) OCHj; - 3.71 ppm (s, 3H), 2,6-H - 6.99 ppm ( d,
8.5 Hz), 3, 5-H —7.23 ppm (d, 8.5 Hz), CHO — )
9.75 ppm (s, 1H). “CHy
111. vanillin 304,278 & 3205 em’l (OH stretching) 'H ppm (d¢- DMSO, 500.13 MHz): O
(M.W. 152) 229nm 1676 e’ i(C=0 stretching) OCH; - 3.8 ppm (s, 3H), H-5—7.21 ppm (d, 1H,
9.0 Hz), H-2 — 7.37 ppm (s, 1H), H-6 — 7.55 ppm 0-CHs
(d, 1H, 9.0 Hz), CHO — 9.9 ppm (s, 1H). OH
IV. borneol 213nm 3793 cm™'(OH stretching) 'H ppm (ds- DMSO, 500.13 MHz): o
(M.W. 154) 7.8-CH;z — 0.99 ppm (s, 3H) & 0.98 ppm (s, 3H), Hs CSH
1-CH3-1.13 ppm (s, 3H), OH — 3.25 ppm (s, 1H), }:" * oH
2-H-3.62 ppm (m,1H), 3,5,6 — Haep — 1.05- 1.5 1 }_;'H
ppm (m, 6H), 4H - 2.05 ppm (s, 1H). HoH
V. salicylaldehyde 272nm 3452 cm™ (OH stretching) 'H ppm (dg- DMSO, 500.13 MHz): H. o
(M.W. 122) 3070 cm™ (CH stretching) H-3 — 6.85 ppm (d, 1H, 7.3 Hz), H-4 — 7.31 ppm
1696 cm (C=0 stretching) (t, 1H, 7.0 Hz), H-5 — 7.02 ppm (t, 1H, 7.7 Hz), 6- OH
H-7.29 ppm (d, 1H, 7.7), CHO — 9.9 ppm
(s, 1H).

3 ¢ NMR € (d¢- DMSO, 125 MHz):

Ci—119.9 ppm, C; — 158.7 ppm, C3 — 118.0 ppm,
C4—130.7 ppm, Cs — 118.5 ppm C¢ — 130.8 ppm,
CHO - 196.1 ppm
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aromatic proton at 7.44, 6.55, and 6.44 ppm with characteristic of one gallate from digalloellagate moiety attached to glucopy-

coupling constants corresponding to a ABX pattern of trisub-
stituted aromatic compound. A single peak at 3.84 ppm,
corresponding to the proton indicative of aQHjs; group, was

also detected. The compound was identified as 2-hydroxy-4-

methoxybenzaldehyde (HMBA).

Compound! (p-Anisaldehyde)Compoundl showed a UV
absorption maxima at 308 nm indicative of arra* transition.
IR spectra showed an OH stretching band at 3342camd
carbonyl stretching at 1796 crh GC-MS indicated the mo-
lecular ion atm/z136. Proton NMR data showed a Ogpkak

ranose!H and3C NMR data from 2D HMQCT were complex.

IH data showed very few aromatic protons between 6.23 and
6.65 ppm.’H data showed signals between 3.09 and 4.9 ppm
also indicating that the molecule is a carbohydrate. The chemical
shift values of the individual protons indicated that the molecule
is glucose*C NMR spectra confirmed two anomeric carbons

at 92.3 and 102.1 ppnTéble 3) indicating that the molecule

is a mixture ofa- andB-anomers of glucose. Besidé3d: NMR

data showed a huge number of peaks between 106 and 130 ppm
indicating large number of aromatic carbons. Two-dimensional

at 3.71 ppm and a signal at 9.75 ppm indicating an aldehyde HMQCT spectra showed good correlation betwéerand**C

group. Aromatic peaks (doublets) corresponding to the two
proton peaks at 6.99 and 7.23 ppm with a common coupling

signals from glucose and aromatic protons. A large number of
carbon singlets were detected from the one-dimensibial

constant at 8.5 Hz indicated that these two protons are adjacentspectra. Upon the basis of MALDI-MS and 2D NMR data, the
NMR spectra indicated that the compound is para-substituted structure was assigned to be bis-2,3,4,6-galoj#-p-glucopy-

(Table 2). The compound was identified to be paramethoxy-
benzaldehyde (p-anisaldehyde).

Compoundlll  (Vanillin). Compound Il exhibited UV
absorption maxima at 304, 278 (n—x* transition), and 229
(n—* transition) nm. IR spectra showed a OH stretching band
at 3205 cm! and a carbonyl stretching at 1676 thGC-MS
indicated the molecular ion an/z 152. Proton NMR data
showed a singlet at 9.9 ppm indicating an aldehyde group.
Doublet with a coupling constant of 9 Hz at 7.21 ppm, another
doublet at 7.55 ppm corresponding to a singlet with a coupling
constant of 9 Hz, and a singlet at 7.37 pphaifle 2) indicated

ranoside. Because this compound was a new molecule, it was
named “decalepin”. Among the six compounds isolated and
identified in this study, five have been reported earlier as flavor
or antimicrobial compounds (6,0, 11). However, we report

for the first time the compounds showing antioxidant activity
from the roots ofD. hamiltonii.

Antioxidant Activity. All of the compounds isolated from
the methanolic extract of the roots Bt hamiltonii exhibited
antioxidant activity in various in vitro assays.

Superoxide Radical Seanging Actiity. Although superoxide
is a relatively weak oxidant, it gives rise to strong reactive

that the compound is a trisubstituted benzene. The NMR spectraloxygen species such as singlet oxygen, hydroxyl radical, and

data matched with that of vanillin.

CompoundIV (Borneol). CompoundIV showed a UV
absorption maxima at 213 nm indicative of @arro* transition.
IR spectra showed a OH stretching band at 3793cr&C-
MS indicated the molecular ion at/z154. Proton NMR data

hydrogen peroxide via Fenton reaction, which initiates peroxi-
dation of lipids (9). Reactive oxygen radicals produce oxidative
damage to carbohydrates, proteins, lipids, and DI28)(In
the present study, superoxide anion generated by the NADH
PMS reaction was inhibited by the antioxidant molecule, which

showed three singlets consisting of three protons at 0.99, 0.98,is a measure of their superoxide scavenging activigble 1
and 1.13 ppm indicating that three methyl groups are presentshows inhibition of superoxide radical generation by the purified

in the molecule. Multiple peaks correspond at 3.62 ppm
indicated that a CH is attached to a OH group. A singlet at
3.25 ppm indicated a OH group. Six protons with a complex

compounds fronD. hamiltonii. 1G5 values for the compounds
ranged from 0.19 to 2.3gmol/mL. Among the compounds,
borneol showed the highest superoxide scavenging activity and

coupling pattern were observed between 1.05 and 1.5 ppmvanillin, the lowestp-Anisladehyde, HMBA, and salicylalde-

indicating that they are from CHgroups. A singlet proton at
2.05 ppm for a single proton was also observEah(e 2). From
the NMR data, the compound was deduced to be borneol.
CompoundV (Salicylaldehyde)Compoundv showed a UV
absorption maxima at 272 nm indicative of arra* transition

of a phenolic OH. IR spectra showed a OH stretching band at

3452 cnl, CH stretching at 3070 cm, and a carbonyl
stretching at 1696 cmi. GC-MS indicated the molecular ion
atm/z122. NMR data showed a doublet for a single proton at

hyde were intermediate in their superoxide scavenging potential.
Decalepin was somewhat lower in potengyAnisaldehyde has
been reported to inhibit the oxidation of3,4-dihydroxyphe-
nylalanine (21). We report, for the first time, that it is a good
scavenger of superoxide.

Inhibition of Lipid Peroxidationln a biological system, lipid
peroxidation involves oxidative degradation of polyunsaturated
fatty acid in the cell membrane generates malondialdehyde
(MDA), which is considered to be the principal cause of

6.85 ppm, triplet corresponding to another single proton at 7.02 membrane damage and cellular injuBg). In the present study,
ppm, and another doublet corresponding to another single protonthe potential of the purified compounds to inhibit LPO in the

at 7.29 indicating that the compound is a disubstituted ben-
zenoid. A singlet at 9.9 ppm indicated an aldehyde gré#.

rat liver microsomes induced by Feelascorbate system
measured as thiobarbiutric acid reactive substance (TBARS) is

NMR spectra showed seven carbon signals. A signal at 158.7shown in Table 1). ICsq values for the inhibition of LPO were

ppm and another at 196.1 pp(fable 2) indicated that the
molecule is salicylaldehyde.

CompoundVI (Decalepin). CompoundVI showed UV
absorption maxima at 231 and 276—n* transisition) nm,
indicating phenolic OH groups. IR spectra showed a broad OH
stretching band at 3766 crh CH stretching at 3182 cm, and
carbonyl stretching at 1809 crh The compound showed a
specific rotation §]p2° of 1.42. MALDI-MS, in the negative
mode, showed peaks at 1392.2, 826.5, and 657.9.nThef

in the following order: decalepir vanillin > p-anisaldehyde
> borneol> HMBA > salicylaldehyde. The crude methanolic
extract of the roots showed ang¢»f 0.4 mg/mL. Our results
show that decalepin, the new molecule fr@mhamiltonii, is a
potent inhibitor in LPO and was comparable to BHA (Figure
2). Decalepin, the galloyl ester of glucose, is therefore a novel
antioxidant molecule of biological relevance.

Inhibition of Hydroxyl Radical Sca&nging.The hydroxyl
radical scavenging potential of the purified compounds is

826.5 fragment corresponds to digalloellagate attached topresented in (Table 1). The order of potency as judged from

glucopyranose. Thevz 657.9 fragment could be due to the loss

the 1Gso values was salicylaldehyde vanillin > borneol >
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Table 3. Spectral Characterizations of Decalepin Isolated from the Methanolic Extract of the Roots of D. hamiltonii

uv specific
compound A max IR rotation MALDI-MS NMR
VI. bis-2,3,4,6-galloy! 231 nm 3766 cm~* (OH stretching) [o]p® = 1392.2 H ppm (ds-DMSO, 500.13 MHz) (ppm):
oUf3 p-glucopyranoside 276 nm 3182 cm~1 (CH stretching) +1.42 (negative mode) H-6,, 3.66 and 3.62; H-2, 3.09; H-5, 3.11;
(decalepin) (MW 1384) 1809 cm~! (C=0 stretching) 657.9 H-4, 3.39; H-1, 4.9 and 5.1; C-aromatic,

6.23-6.65

13C NMR (cs-DMSO, 125 MHz) (ppm):
C-6, 61.0; C-2, 77.0; C-5, 71.6; C-4, 72.5;
C-1,92.3 and 102.1

p-anisaldehyde- decalepin. |Gy values ranged from 0.013 to
2.9 umol/mL, salicylaldehyde being the most potent and
decalepin, the least. The methanolic extractDofhamiltonii
showed good OHradical scavenging activity with an égvalue

of 2.7 mg/mL. In the doseresponse curve, it was observed

in hydroxyl radical scavenging could be attributed to the
competition in the oxidation of ascorbate and the phenolic
hydroxyl group of decalepin by the Fenton reaction, which will
attack the phenolic hydroxyl group of decalepin in more fascile
manner than that of ascorbate, thereby reducing the effective

that OH radical scavenging gets saturated at a point and doesconcentration of dehydroascorbic acid for reaction with deoxy-
not increase with concentration. The low potency of decalepin ribose. This could also be the reason for BHA showing no

0 10 20 30 40 50 60

Concentration (nM)

(=3

=1

% Inhibition

=
o

o

0 10 20 30
Concentration (nM)

Figure 2. Inhibition of microsomal membrane lipid peroxidation by (a)
decalepin and (b) BHA.

hydroxyl scavenging activity.

DPPH Radical Scaenging.The DPPH radical scavenging
property of the compounds from. hamiltonii is shown in
(Table 1). All of the compounds except HMBA showed potent
scavenging effect. The potency of a molecule for scavenging
the radical is due to the number of hydrogens available for
donation by the hydroxyl group28). However, the radical
scavenging potential of decalepin, borneol, arahisaldehyde
was rather high when compared to vanillin and salicylaldehyde.
It has been reported earlier that vanillin is a good scavenger of
DPPH radical and also inhibits lipid peroxidation in microsomes
(24), which is inconsistent with our results. The root extract of
D. hamiltonii shows an I value of 0.18 mg/mL for DPPH
radical scavenging.

Several polyphenolic compounds exhibit antioxidant property
by virtue of their phenolic—hydroxyl groups, which contribute
protons, thereby aiding in oxidation of the antioxidant molecule
(25). Decalepin, the new molecule froB. hamiltonii, showed
strong antioxidant activity as compared to the other compounds,
which could be attributed to the presence of 10 phenolic OH
groups. Although all of the isolated compounds frdin
hamiltonii exhibited free radical scavenging activity to varying
degrees depending on the assay, it is difficult to assign ranking
on the overall antioxidant activity. It is also true for the well-
known antioxidant, BHA. However, some of the antioxidant
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assays such as inhibition of microsomal membrane lipid
peroxidation and superoxide scavenging have physiological

relevance as detailed above. Our study shows that the roots of

D. hamiltoniiare a source of natural antioxidants, which could
contribute to the health benefits. However, in vivo studies are
needed to confirm the health-promoting potential of the roots
of D. hamiltonii.
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