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ABSTRACT

The flavonoids of Crotalaria grahamiana (family Ramaceae) were isolated from the alcoholic extrdny

partition with benzene, diethyl ether, ethyl acetaspectively. On the basis of chemical and spkatralysis their
structures are elucidated as 4’hydroxy flavone-ThH@mnoside and its aglycone.ldentification of unkno
compounds were established through comparison mfnedtographic and spectral data (PC, UV, and NMRhw
literature values. Isolated yellow pigment for het studies was promoted to anti-microbial and SRB&nbrane
stabilization. It reveals that isolated compoundwh significant antimicrobial and anti inflammataagtivity.
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INTRODUCTION

Phytochemistry, the natural product chemistry deatls different heads namely structure, stereockayidynamic
aspects (reaction), synthesis, biosynthesis anddital properties. Facilitating the developmenttioé subject in
the format of organic chemistry and advancinggidally to the door-step into Biology [1].

Both primary and secondary metabolites are studigdly and reported in literature the structurdsre secondary
metabolites like alkaloids, carotenoids, flavongistgroids, terpenoidstc., are characterized by means of modern
physical methods like UV, IR, MASS and NMR spectasic techniques. Amongst the mentioned compounds
flavonoids play important roles which are strucliyralerived from the parent substance flavones. Aghthe
natural phenolic compounds, of which several thndssructures are known, the flavonoids form thgdat group,

but simple monocyclic phenols [2].

Crotalaria grahamianaWight & Arn. Belongs toPopilionaceae[3].The Hepatotoxicity studies are seenGn
grahamiana.lt appears to be the plant species primarily resiide for the observed equine toxicosis on Easter
Island which has continued over the last 15 ye@retalaria grahamianawas intentionally introduced to Easter
Island prior to 1982 to Control roadside soil eoosiThe plant is effectively opportunistic and thaghly spread
throughout the Easter Island subsequent to inttbmlucEaster Island horse owners indicated thatitimm referred

to as “Gazy horse and coco disease” was first m@zed in 1984 [4]C.grahamianaacting as a nitrogen fixation in
the soil it is acting as a green manure for agnical[5].

In the present work we are concentrated on theatisol of flavonoids from the alcoholic flowers eadt of
Crotalaria grahamianaby using of different solvent system.The isolatechpound was characterized by using of
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chemical test, UV, NMR and PC comparatively witledature data the compound is depicted [7-16].feurthore
studies was conducted the biological activity af tholated compound. The isolated yellow pigmers weated to
anti microbial and SRBC membrane stabilization igsidErythrocytes have been used as a model sysyem
number of workers for the study of interaction ofigs with membranes. Drugs like anesthetics trdizgus and
non-steroidal anti-inflamatories stabilize erythytas against hypotonic haemolysis at low concentratVhen the
RBC is subjected to hypotonic stress the releaseenfoglobin (Hb) from RBC is prevented by anti-amfimatory
agents because of membrane stabilization. So,téhdisation of SRBC membrane by drugs against bypicity

induced haemolysis serves as a useful in vitro atetlor assessing the anti-inflammatory activity wafrious
compounds. [6]

Fig 1 Floral diagram of Crotalaria grahamina Wight & Arn.

EXPERIMENTAL SECTION

Extraction and fractionation:

The flowers ofC.grahamianacollected from the hills of Kodaikanal during Mhare April were extracted with 85%
EtOH (5 x 600ml) under reflux. The alcoholic extravas concentrated in vacuo successively fractionih
benzene (3x 250ml) peroxide free@t(4 x 300 ml) and EtOAc (4 x 500 ml). The benzémaetion didn't yield any
isolable material.
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Et,O fraction: (4’, 7- dihydorxy flavone)
The yellow compound isolated from,EX fraction was recrystallised from MeOH to get giish yellow crystals. It
appeared fluorescent light blue under UV which édrfluorescent yellowish green on fuming with NH

Ilthad A MeoH nm 253sh, 312sh, 323; +NaOMe 251, 263sh, 329, 824Cl; 231sh, 255sh, 313sh, 327, 383sh;

Max

+ AICI; / HCI 246sh, 255sh, 310sh, 328sh, 396; + NaOAg 369, 320sh, 369; + NaOAc /;BO; 256sh, 314sh,
329. It responded only to Shinoda test 15. Buteiver answered Harhammer — Hansel, Wilson borid and

Molisch tests. It had Rvalues as depicted in table (I -1). It was iffdt as 4', 7 — dihydroxy flavone.

EtOAc fraction: (4’hydroxy flavone-7-O-rhamnoside)
The solid isolated from EtOAc recrystallisation @aout as yellow crystals. It appearfabrescent light blue under

UV which turned yellowish green on exposure toNH

Ithad A meon nm, 255sh, 311sh, 323 ; + NaOMe 251sh, 294, 3@B8&Hh; AICk, 255sh, 310sh, 327 ; + AlV
Max

HCI 253sh, 310sh, 327 ; + NaOAc 257sh, 307, 336sB8 + NaOAc / KFBO; 256sh, 312, 328. It responded to
Shinoda and Molisch tests and it did not answedashammer — Hansel and Wilson boric acid testshatt R
values as depicted in table (I-1). TH¢and™*C NMR of the glycosides are appended. It was ifledtas 4’hydroxy
flavone-7-O-rhamnoside[7-21].

Hydrolysis of the glycoside
The glycoside (0.05g, 0.2m mole) dissolved in lptMeOH (2ml, 50%) was hydrolysed with$0, (5%) at 100
C for about 2h and the hydrolytic products ideatifas described below.

Identification of aglycone

The glycoside on recrystallation from MeOH affoatde yellow crystalline solid which was identified &', 7 —
dihydroxy flavone by colour reactions, behavioudenUV and Rvalues (Table I-1). It had the same UV spectral
values mentioned underEx fraction.

Identification of the Sugar

The filtrate after removal of the aglycone was nalited with BaCQ@.The concentrated filtrate when examined by
PC gave Rvalues (Table I-2) corresponding to those of rhasenThe identify of the sugars were confirmed by
comparison with authentic samples of rhamnose.

ANTI-MICROBIAL ACTIVITY

The flavonoids isolated from C.grahamina have beeestigated for their anti-bacterial activity.fastlard volume
(2.2ml) of Muller-Hinton agar medium that would gt the growth of the test organisms was addeskt@ral,
labeled, sterile, stoppered and identical petiiteiisSolutions of the test compound at low differ@nicentrations
viz., 25,50 ug/ml in sterile water were prepared. Standards aointgy concentration of streptomycin at
concentrations of 50,100,200,4Q9 and a control containing no drug were preparedtahdard inoculums of a
suspension of turbidity equal to a Mc Farland stéadd.5 of the test organisim was added to alptite-dishes.The
small amount of the drug that is carried over thiculums is easily removed by diffusion into agad the effect is
spreading the inoculums over a large area.All theaaipulations were carried out with almost cardarmaseptic
conditions.After inoculums the plates were immesliaincubated at 37%C and minimum inhibitory concentration
(MIC)is found out after 24hr of incubation.
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SRBC MEMBRANE STABILIZATION.

The SRBC membrane stabilization was used as a chdicstudy the anti-inflammatory activity of iscadat
compound [22-25]. Sheep blood was purchased anddwiith equal volume of sterilized Alsever solutiédsever
solution contains dextrose, sodium citrate, soditforide in water.

The blood was centrifuged and the packed cells washed with isosaline and 10% v/v suspension wadenwith
Isosaline. The drug samples were prepared by sdspethe residues in hot water. The assay mixtorgained the
drug, 1 ml phosphate buffer; 2 ml hypo saline, ®I5SRBC suspension.Instead of hypo saline 2 mlisilied
water used in the control. All the assay mixtureravincubated at 3T for 30 minutes and centrifuged. The
hemoglobin content in the supernatant solution wsmated using photoelectric colorimeter at 560Mine
percentage haemolysis was calculated by assuménigadmolysis produced in the presence of distillatbr as 100
%. The results obtained was showed in the Tablandigraph shown Fig 2

Calculation
The percentage of SRBC membrane stabilization aksilated using the formula,

100 ptidal density of drug treated sample
Percentage protection= x 100
Optical density of control

Table | — 1Ry (x 100) values of the constituents of the flowers of C. GRAHAMIANA
(Whatman No.1, Ascending, 30+ 2° C)

Compound a b c d € f d I
Aglycone (From BO fraction) - 06| 11| 222 44 86 7p 74 85
Glycoside(From EtOAc fraction) 18 2p 58 65 72 p0 [725| 44

Table | — 2R¢ (x 100) values of sugar from the glycoside of C. GRAHAMIANA
(Whatman No.1, Ascending, 39 + 2° C)

Compound f g h i
Rhamnose 34| 58 58 54
Rhamnose (Authentic) | 34 | 58| 58| 55

* Solvent Key a-H,0, b-5% aq. HOAc ¢-15% ag. HOAcd-30% aq. HOAce- 60% ag. HOACf-n-BuOH : HOACc: HO=4:1:5:
(Upper phase)g-Phenol Saturated with wateh; BUOH : HOAc: HO =3:1:1,i-HOAc : Conc. HCI: HO=30:3: 10

Table | - 3*3C — NMR spectral data and their assisgnment for the glycode isolated from the flowersof C. grahamiana

COMPOUND | C, | C: | Ci G |G |G I1C [C [Cuw
Literature 1625| 1045 1768 1264 1147 1644 1004 187.4 1116
(3 ppm)
Glycoside 1622| 1030 1764 1286 1154 1642 1080 1892 4115
(5 ppm)

COMPOUND | C; C, Cs C. Cs Cs

Literature | 151 g1 1280| 1159 160F 115/9 128.0

(5 ppm)

Glycoside | 151 51 1286 1154 1596 11504 1286

(5 ppm)
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COMPOUND [ C; | C, [ G, | Ci [ Cs | Ceo
Literature 975| 715 705 734 699 180
(8 ppm)
Glycoside | oo o | 215l 705 734 696 18l0
(3 ppm)

Table I-4 SRBC Membrane Stabilization of C.Grahamiaa

S.No. Conc. of druggg) | Transmission (%)
1 10 16

2 25 17

3 50 17

4 75 17

5 10C 16

6 200 16

SRBC Membrane Stabilisation
C. GRAHAMIANA

18.5
18
17.5
17
16.5
16
15.5
15 +
0

Percentage transmittance

= T
0 10 25 50 75 100 200

Concentration of flavonoid drug in ug

Fig 2.Graphical representation of SRBC membrane stalization studies of C.grahamiana

Fig 3. Anti microbial activity of C. grahamiana
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RESULTS AND DISCUSSION
The fresh flowers o€. grahamianahas been found to contain 4’hydroxy flavone-7-@mimoside and its aglycone.

The UV spectrum of the EtOAc soluble exhibited tpeaks at 325 nm (band 1) and 255 nm (band Il) atdid a
flavone skeleton. A bathochromic shift of 60mmn@d) on the addition of NaOMe revealed the preseasica free
4’ — OH group in the B —ring. The absence ofeee 5 — OH group was evidenced from the absendeeafeguired
shift on the addition of AIGI— HCI. The AIC} spectrum was exactly same as that of AKCHCI revealed the
absence of catechol of the free OH group at C -a§ ebserved by a shift of only +2 nm on the additbNaOAc.

The corresponding aglycone however showed a batbott shift of +8nm, supporting the presence afeg fOH at
C — 7. The absence of catechol type of B — ringhim glycoside can be inferred from the fact tha MaOAc

spectrum was unaffected on the addition ¢B6s

In the*H — NMR spectrum (400 MHz, DMSO — d6, TMS) of tHgapside. The ¢ hydroxyl group resonate &
9.55 ppm. The £ and C5’ protons occur a 7.01 ppm and the £L& C¢'protons shows up a 7.9 ppm. The
protons of G& Cg resonate respectively &t6.16 ppms. ThéH” of glucose resonates &t5.45 ppm. ThéH” of

rhamnose resonateséats.45 ppm. The remaining sugar protons appedranmegion o® 3.25 ppm ta 3.51 ppm.
The rhamnosyl Ckappears as a doublet at0.88ppm (J=7Hz).The various signals noticed th€ :3NMR

spectrum (100 MHz, DMSO - d6, TMS) of the glycostda be assigned to different carbons as indidatétiable
1-3).

From the above chemical & spectral evidences tlyeogide has been characterized as 4’hydroxy flavo@e
rhamnoside.

a. R'=H =7, 4" dihydroxy flavone
b. R’ = Rha = 4’hydroxy flavone-7-O-rhamnoside.

Biological studies revealed that the antimicrolietivity of the isolated pigments was worked on @ram positive
organismStaphylococcus aureand gram negative organisi@scherichia coli At a higher concentration of 4
Crotalaria grahamianais observed to be having traces of the gram pesitrganism while the concentration is
decreased to 2hg not even traces of organisms were observed. Hivatet is found to lower concentration the
Staphyllococus aures fully contained by the drug. The same care iseoled in the case of E.coli at lower
concentration of 7fg.The drug is able to at fully on the organisms.

The SRBC membrane stabilization studies have baaied out with the EtOAc soluble &. grahaminaAs the
concentration is increased from [1.The protective property gets stabilized at cotragion of 25ug.Beyond the
concentration upto that of {f.No alteration is seen in the curve.Beyondig3he value declaims.Thus it has been
inferred the drug is able to retained its capaaitly in-between concentration 2§ and 75u9

CONCLUSION

It deals with the studies on the isolation and abimrization of flavonoids from the flower d@rotalaria
grahamianarespectively using UV, NMR and chromatographichteques,Crotalaria grahamianahave been
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found to contain 4’hydroxy flavone-7-O-rhamnosideldts aglycone respectively. These results sugipestthe
isolated compounds have excellent scope for fudkgelopment as antimicrobial and anti inflammaiaggnt.
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