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ABSTRACT

The antioxidant activity of isoflavonoids namely irigenin, iristectorin-A,
tectoridin and tectorigenin isolated from the methanolic extract of Iris
Kumaonensis rhizome was assayed by ABTS mediated TEAC methods.
These compoundswere moderate to good in antioxidant activities. Irigenin
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isresponsible for better anti-oxidant properties reported here for the first
time. Structures of the compounds were elucidated by classical spectro-
scopic methodslike R, 1D, 2D NMR and comparison with literature data.
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INTRODUCTION

Iris kumaonensis Wall ex. Don.V. Lhathum,
(Iridaceace) isaperennia herb growing wild inwest-
ern Himalayafrom Kashmir to Uttranchal in Central
Himalayaat dtitutudes 2500-4000 m. Rhizomesof this
plant areused for fever™ and rootsare used for kidney
infection. Genuslrisconsistsof three hundred species
andisdistributed throughout theworl d. Twelvespecies
arefoundin Indid?. Irisspeciesareknowntoberich
inisoflavones, flavones® and quinones™. Thesecdlasses
of compounds have attracted considerabl e attention
because of their antioxidant™ and cytotoxicl® proper-
ties. Two isoflavones Iridin and Iriskumonint have
previously been reported from the rhizomes of |I.
kumaonensis. During our ongoing research on biopro
spection of novel secondary metabolitesfrom western
Himalayan flora, wehaveisolated irigenin, iristectorin-
A, tectoridinand tectorigenin. Severa studieshavere-
vedled that plants produce potent antioxidantsto con-
trol the oxidative stress caused by sunbeamsand oxy-
gen and represent source of new compoundswith anti-
oxidant activity'®. Flavonoidsand other phenolic com-
pounds of plant origin have been earlier reported as

freeradical scavengersandinhibitorsof lipid per oxi-
dation®.

Inthiswork four pureflavonoids, both glycosides
and agycones, isolated from the rhizomes of
|.kumaonens's, weretested for the antioxidant activity
by TEAC assay. Oxidationiswell knownto beamgjor
cause of material degradation. Morerecently, oxygen-
reactive species, in particular freeradical shave been
recognizedto beinvolvedin severd diseases, including
cancer and atherosclerosis. Ageing may dsobethere-
sult of the del eteriousfree-radical reactionswhich oc-
cur throughout cdlsand tissues™. Inthiscontext, nowa
daysnaturd antioxidantsarereceivingincreasing aten-
tion; particularly, flavonoids have been reported to be
efficient antioxidants by scavenging oxygenradica §*4
havinginteresting anti-cancer, hypolidaemic, anti-age-
ing, and anti-inflammatory activities™. For al theserea
son the study of known and new natural derivatives
could support the devel opment of new drugsandim-
provethetreatment of variousdiseases.To our knowl-
edge, no previousinvestigation has been done on the
radical scavenging effectsof purecompoundsobtaned
fromthisplant.
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EXPERIMENTAL

Therhizomesof | kumaonens swerecollected from
Jdori Pass Kulludidrict a 3500mattitudesin Himachd
Pradesh, Indiaduring October 2004.

Fresh rhizomes (1 kg) werecutinsmal piecesand
extracted with n-Hexane, followed by chloroform. The
marc |eft after chloroform extraction wasfurther ex-
tracted with methanol, and 80 gms of the extract was
obtained.

Fresh rhizomes (1.0kg) were cut in small pieces
and extracted with n-Hexane, followed by chloroform.
Themarc | eft after chloroform extraction wasfurther
extracted with methanol, and 80.0 g of theextract was
obtai ned. 40.0g of this crude methanolic extract was
chromatographed over silicagel (60-120 mesh) using
pure chloroform. Fractions 1-4 did not show presence
of any compound but subsequent fractions5-17 el uted
with chloroform/methanol (99:1) were pooled together
and onremoval of the solvent afforded compound (1)
irigenin (114.5mg), whichshowed asinglespot on TLC
plate run in chloroform/methanol (98:2). Repeated
chromatographed onslicagel usng chloroform/ metha
nol (96:4) afforded compound (2), iristectorin-A,
(48.0mg) was purified after crystdlizationinmethanal.
Aganthefractiondutedinchloroform/ methanol (85:15)
gave compound (3) (tectoridin), (35.4mg). Further
rechromatography onsilicage of fractions 7-14 with
chloroform/ethyl acetate (97:3) afforded compound (4)
tectoregenin (43.0mg) which showed asingle spot on
TLC plate chloroform/ethyl acetate/acetone (96:3.5
:0.5).

Antioxidant activity of the compoundswastested
as the ability of the compounds to reduce the pre-
formed radica mono-cation of ABTS'[2,2’-azino-bis-
(3-ethylbenzothiazoline-6-sulfonic acid], as described
(43, In brief, ABTS' was produced by the oxidation of
7.0mM ABTSby 2.45mM potassium sulfatein ague-
ous mediaunder dark condition. For experimenta pur-
pose, theABTS solution was diluted with ethanol to
obtain an absorbance of 0.70 at 734nm at 30.00C.
Thereaction wasinitiated by the addition of 1.0 ml of
diluted ABTSto 10.0 uL of each solution. The per-
centageinhibition of absorbanceat 734nmwascacu-
lated and plotted asafunction of concentration of anti-
oxidants. The TEAC vaueisdefined asthe concentra-
tion of standard Trolox with the same antioxidant ca-
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TABLE 1: Antioxidant activity of isoflavonoid compoundsas
measured by TEAC assay

Compounds TEAC (mM)
Irigenin 4.42+0.17
Iristectorin-A 3.32£0.17
Tectoridin 2.83+0.31
Tectorigenin 3.22+0.12

pacity asal.0 mM concentration of the antioxidant.
All thefour compoundsidentified asirigenin, iristectorin-
A, tectoridinandtectorigeningive TEAC vaduesas4.42,
3.32,2.83and 3.22 mM respectively (TABLE 1).

RESULTSAND DISCUSSION

Thestructures of the compoundswere el ucidated
by classical spectroscopic methodslike IR, 1D, 2D
NM R and comparisonwith literature data. Compound
(2) irigenin (114.5mg) wasisolated with chloroform/
methanol, which showed asingle spot on TLC plate
runin CHCI /MeOH (98:2) and andlysed for C H,.,O..
C NMR (300MHz, CDCl-d,): & 153.9(C-2),
122.2.0 (C-3), 181.5 (C-4), 153.5 (C-5), 130.3 (C-
6), 153.5 (C-7), 93.9 (C-8), 157.7 (C-9), 105.6 (C-
10), 122.2(C-1'), 105.6 (C-2'), 153.9 (C-3'), 131.7
(C-4"),153.9 (C-5'), 115.2 (C-6'), 59.8 (6-OMe),
58.4 (4'-OMe), 56.3 (5'-OMe). On repeated chro-
matography on silicagel using CHCl,/ MeOH (96:4)
afforded compound (2), iristectorin-A, (48.0 mg)
anaysedfor C _H,,O.. ®*CNMR (300MHz, CDCl,-
d): 6 154.5(C-2), 120.9 (C-3), 181.0 (C-4), 153.1
(C-5), 130.9 (C-6), 153.6 (C-7), 93.3 (C-8), 156.5
(C-9),104.8(C-10), 122.1(C-1"),115.2(C-2),112.4
(C-3),159.2(C-4"),113.0(C-5), 123.4(C-6"), 61.4
(6-OMe), 57.4(4-OMe). Againthefractionelutedin
CHCI,,/ MeCOH (85:15) gave compound (3) (tectoridin),
(35.4 mg) analysed for C_H,,O,, *CNMR (300MHz,
DMSO-d): 6 157. (C-2), 121.8 (C-3), 181.4 (C-4),
153.3 (C-5), 131.0 (C-6), 151.2 (C-7), 94.7 (C-8),
153.6 (C-9), 107.3 (C-10), 121.8 (C-1'), 131.0 (C-
2'), 116.0 (C-3), 157.2 (C-4'), 116.0 (C-5), 133.1
(C-6),61.2 (6-OMe) 58.4 (4'-OMe), 56.3 (5'-OMe),
100.8 (Glu-C-1"), 73.8(C-2"), 77.2 (C-3"),69.0 (C-
4", 77.8(C-5"), 60.7(C-6"). Further rechromato
graphy onsilicagd of fractions7-14 with chloroform/
ethyl acetate (97:3) afforded compound (4) tectoregenin
(43.0mg) which showed asingle spot on TLC plate
chloroform/ethyl acetate/acetone(96:3.5:0.5) andysed
for C H,O.. °C NMR (300MHz, CDCld)): 5
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Figurel: Isoflavonoidsfrom Iriskumaonensis
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Figure 2: Antioxidant actvity of isoflavonoids from
methanolic extract of | .kumaonensis

153.3(C-2), 120.0 (C-3), 181.6 (C-4), 153.4 (C-5),
130.9 (C-6), 153.4 (C-7), 93.6 (C-8), 155.5 (C-9),
106.8 (C-10), 124.1(C-1"), 115.2 (C-2), 111.7 (C-
3),130.2(C-4'),111.0(C-5"), 115.4 (C-6'), 61.2 (6-
OMe).

Theidentification of these compoundswascarried
out by spectral analysis (IR, MS, 1D and 2D NMR).
Compound (1-4) (figure 1) wereidentified asirigenin,
iristectorin-A, tectoridin and tectorigenin with 68%,
56%, 41% and 52% antioxidant activity respectively
(figure 2). Theresult of our experiment showed that
irigenin possesapotent oxidation inhibition, avalue
greater than the remaining compounds (TABLE 1).
Antioxidant activity of natural isoflavonoidsisgoverned
by number and location of tota hydroxyl and methoxy
group™. Theantioxidant activity may increasewiththe
number of total hydroxyl groups probably dueto the
vulnerablelossof proton and stability of theradical in-
termediate because of the resonance del ocalizationl®.
The TEAC radica-scavenging activitiesof compounds
(1-4) weredetected (TABLE 1). Itisnoticed that most
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of theisolated compounds showed obvious scavenging
activity onABTSradicas. All of theisoflavonoidsde-
rivativesdisplayed stronger activitiesthanthat of Trolox.
Theordersof theactivitiesof flavonoidsderivetiveswere
tobeas1,2,4,3. High antioxidant activity of irigenin
could beattributed to the highest number of hydroxyl
and methoxy group present in the compounds. In our
knowledge no previousinvestigation hasbeen doneon
the antioxidant activity of isoflavonoids from
|.kumaonensis.
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