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ABSTRACT

Aqueous, petroleum ether, chloroform, ethanol acet@ne extracts of the flowers were prepared byradd0 g of
fresh fallen flowers of the family Bignoniaceaec@i@nda mimosifolia D. Don, Markhamia lutea (BeitK.
Schum., Millingtonia hortensis Linn., Spathodea panulata Beauv., Tabebuia rosea (Bertol.) DC. ardomaria
capensis(Thunb.), Tecoma stahs) Kunth) to 200 ml of these solvents; the constituents vgbeken at room
temperature for 24 h. After incubation, the extsaatere filtered using Whatman No. 1 filter papeilected and
stored at 4°C. The extracts were concentrated usiaguum evaporator and dried at 60°C. Preliminary
phytochemical screening was carried out accordingthe standard method3he present study screened the
phytochemical properties of seven ornamental flaweith thirty five extracts and showed varied degoé phyto-
constituents present. The presence or absenceeopliyto-constituents depended upon the solvent asdd
physiological property of the flowers. From thessults, it can be concluded that the seven orngahdiower
extracts may be used as broad-spectrum bioactieatagafter extensive investigation.

Key words. Jacaranda mimosifolidD. Don, Markhamia lutea(Benth.) K. Schum.Millingtonia hortensisLinn.,
Spathodea campanulaieauv., Tabebuia rosedBertol.) DC. andlrecomaria capensidhunb.),Tecoma stanf..)
Kunth, Phytochemistry, Bignoniaceae, Secondary atetites

INTRODUCTION

Ornamental flowers offer aesthetic value and edosdghalance to the environment. Most flowering amental
plants are utilized more for their beauty as thagliate different colors to the surroundings. Whiea flowers
bloom, they serve their purpose; however, when thidty they just fall off as trash. Before this hmpgms, these
flowers could still be of use as pharmaceuticalsatraceuticals. Several studies show that floverge a wide
array of secondary metabolites of medicinal valffiermg antioxidant, antifungal and antibacteriatigities [1-5].
Petals form the most eye-catching part of the flovemd serve to attract pollinators with invitinglars and
appealing scent. Anthocyanins are a major clasoofpounds forming floral pigmentation. The accuriafaof
anthocyanins is well characterized both at the geqeession and biochemical levels and compreheramalysis
as well as metabolic engineering of the anthocyanmposition of flowers has been reported sevéarad [6,7].
Along with anthocyanins, flavanones and flavonaks gresent in petals as anthocyanin co-pigmentscanttibute
to the different shades of flowers [7,8]. The biutesis of fragrant volatiles, including terpencéshd
phenylpropanoid/benzenoid compounds as well abatiip esters, amines (indols) and thiols, occuesigminantly
in the petal tissues; their emission is under teaipeegulation and occurs when pollinators arevacp,10]. The
color and fragrance provide the aesthetic propettieornamentals and cut flowers, and bioengingeajproaches
are on-going for commercial purposes [11].

Bignoniaceae commonly called the ‘trumpet vine"taumpet creeper family’ is a widespread family redrafter

the genus Bignonia. The well known medicinally impat members of this family afeecoma Catalpa Tabebuia
and Jacaranda, while other ornamental species have large speamdidwers [12]. A striking feature of
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Bignoniaceae is the assortment of colourful shoewérs. The most conspicuous part of the plartiésfiower and
their beauty has encouraged man to know more abheunt and to grow them in gardens. Many uses haea be
found for the flowers, plants and trees in thisifgnSome are featured in ornamental landscapinip alecorative
gardens, while others serve as natural remediespfrific health issues.

Jacaranda mimosifoli®. Don covers is a tree with intense blue/violesters of flowers and when they fall, they
create beautiful carpets of vibrant colour. Havémgiseptic and antibiotic qualitie¥acarandagives out some secret
natural medical gifts, too. The tree is used tattreepatitis and in folk tradition the flowers,Vea and bark are used
to ease neuralgia and varicose veins. It is sdiegity proven thatlacarandahas qualities that treat leukemia. Hot
Jacaranda leaf baths treat wounds and skin infectod the tree also helps in the treatment of HSé6].

Markhamia luteaBenth.) K.Schum. is an upright evergreen tredé Wwiight yellow showy flowers. The trees flower
for much of the year. The compounds Verbacosideismiferbacoside were obtained frém lutea(Bignoniaceae)
were reported to have anti viral properties [17].

Millingtonia hortensisLinn. commonly called as ‘Tree Jasmine’ , ‘Indian Corle&ror ‘Panneer poo’ in Tamil is
the sole species in the genddlingtonia. Smoke of dried flower is used for treatment dham. Root is used as
lung tonic, antiasthmatic; volatile active constitti hispidulin exhibits better bronchodilatic effethe tree is
considered ornamental and the pleasant fragranteedfowers renders it ideal as a garden tree. Wiwed is also
used as timber and the bark is used as an infeulustitute for cork [18].

Spathodea campanulaBeauv. (African Tulip Tree), also known as ‘Fount@ree’ is a magnificent flowering tree
that grows very wide, creating a large canopy cedevith upward facing red/orange tulip like bloowith crimped
edges. The flowers are filled with water beforeytbpen. Wild canaries pierce the buds of the teeebdrink the
water. After the blooms, seed pods split, allowtimg wind to carry the seeds away, making this amally weedy
tree.Spathodeads a monotypic genus in the flowering plant fanBlignoniaceae [19].

Tabebuia rosedBertol.) DC. is commonly called as ‘Pink Trumpete@&’ is grown as an ornamental tree for its
grand and majestic pink or purple flowers. The wa®daluable and used in the manufacture of furaithe
timber is widely used for general construction @adpentry in many European countries. The gradefalty is a
treat for the eyes, but the tree has medical usegel. Tea made from the leaves and bark is knimarave a fever-
reducing effect [20,21].

Tecomaria capensis(Thunb.) Spach also known as ‘Cape-honey sudkle’a climbing shrub grown as an
ornamental plant in gardens. The corolla or pedagdsoften brightly coloured with markings attraetito insects.
The flowers may also be scented. For instance, ysuwkle has showy, attractive flowers which attiasects by
day. Traditionally the leaves were used to treatupmonia, enteritis, diarrhoea, tonic and analg¢ai;23],
antimicrobial, anti fungal, antipyretic [24], aadtioxidant activity[25].

Tecoma stanfl..) Kunth also known as ‘Yellow Trumpet bush’ or ‘“Yellow bek an erect ornamental plant with
trumpet-shaped yellow flowers. The leavesTofstanscontain the alkaloids tecomine and tecostaminegrgot
hypoglycaemic agents when given intravenously. farillic acid is responsible for its antidiabetidigity and the
roots exhibit a powerful diuretic and vermifugeiaity[26].

Phytochemicals with biological activity have haceayr utility as pharmaceuticals and pharmacologiions.

These type of activities of herbal drugs are duthéopresence of various active principles or ptgtstituents like
alkaloids, glycosides, reducing sugar, tanninspsegs, resins, phytosterols, flavonoids, organidscessential oils,
fixed oils etc. These phytochemicals are of immedng®rtance to mankind. Phytochemical investigatibplants

is an interesting area of research, leading taghiation of several new compounds. Though voluméliterature
has accumulated on secondary products of plany, e information is available on flowers. It igherefore
worthwhile to set a preliminary screening of thegance of secondary metabolites of ornamental fitamérs and
establish their possible use as nutraceuticalsharnpaceuticals. This study was a preliminary sdneeof the

secondary metabolites present in seven selectednamtal flowers from Scott Christian College campus

EXPERIMENTAL SECTION
The flowers ofl. mimosifoliaD. Don.,M. leutea(Benth.) K. SchumM. hortensisLinn., S campanulateBeauv.,T.
RoseaBertol.) DC.,T. capensigThunb.) Spach andl. stans(L.) Kunth of the family Bignoniaceae were collette

from Scott Christian College, Tamilnadu, India agentified by using the Flora of Scott Christianllege Campus
[27]. The flowers were examined carefully and ofdected and fungus damaged flowers were removgttaés
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were prepared from fresh flowers. 50 grams of fievwaas collected and kept in conical flask with 200 of
aqueous, petroleum ether, chloroform, ethanol aretoae in a shaker at room temperature for 24 herAf
incubation, the extracts were filtered through Wit No.1 filter paper and the extracts were cai@end stored
in the refrigerator at 4°C. The extracts were coireged using vacuum evaporator and dried at 60Ti&
preliminary phytochemical screening was performgidgi standard procedures [28].

RESULTS

In the present study the phytochemical screenirgpeaformed on some spectacular flowers of Bigragda using
aqueous, petroleum ether, chloroform, ethanol amedoae extracts. The results were presented ineTablOut of
the thirty five tested extracts, thirty extract®wsled the presence of carbohydrates, twenty seveactx showed the
presence of terpenoids and quinones, twenty sbaetst showed the presence of flavonoids, followggiotein in
twenty two extracts. Phytosterols were noticednartty extracts and saponins showed its presengeronineteen
extracts. Steroids showed its presence in severmeacts, followed by coumarins in sixteen exsagthenolic
compounds in fifteen extracts, glycosides in tetnagsts and alkaloids were noticed only in six estisgFigure 1).

Figure 1. Occurrence of phytochemicalsin Bignoniaceae flower extracts
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DISCUSSION

All the plants exhibited different kinds of secondanetabolites. The ornamental flowers tested sloaevaried
degree of phytoconstituents in all the extractsyt®tonstituents are believed to be responsiblettierapeutic
properties [29-34]. Floral extracts ofecoma stans showed the availability of maximum number of
phytoconstituents in aqueous and ethanolic extrddiingtonia hortensisand T. capensisshowed maximum
phytoconstituents in ethanolic extracts. Aqueougsraets of J. mimosifolia and S. campanulatashowed the
availability of more number of bioactive componer@gmilar results were noticed in the previous ®Esdione by
Gambaroet al [14] in J. mimosifoliaindicates that water is a good sovent to extrathacyanins, phenolic
compounds and alkaloids found in this species. Eostudies of the water extract of this speciesatad that these
compounds could be responsible for its antimicriobédivity againstB.cereus E. coli [16] andP. aeruginosa[13].
Markhamia leuteaand T. roseashowed best results in chloroform extracts.
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Table 1. Preliminary phytochemical studies of Bignoniaceae flower extracts

Phyto- Solvents
constituents Aqueous Petroleum ether Chloroform Ethanol Acetone
2 3 4 5 6 7 1 2 3 45 6 7 1 2 3 4 5 6 7 1 2 3 46 7 1 2 3 45 6 7

Alkaloid T
Egr?;g?)ltjcnds + - + + + + - - + + - - + - - + + + - + - - + + +
Flavonoids + + + + o+ + 4+ - + + - - - + - + - + o+ o+ o+ + + 4+ + o+ o+ o+ + o+ o+
Saponins -+ o+ o+ o+ 4+ + -+ o+ o+ 4+ + -+ + o+ + o+ + + - +
Glycosides + -+ - -+ + o+ -+ + + + - - - - - - oL
Terpenoids + + 0+ o+ o+ 4+ -+ o+ o+ + o+ o+ o+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Steroids - + - - + + o+ o+ - -+ o+ o+ o+ + + o+ - + o+ + -+ o+ -
Coumarins - - - - - - - + -+ + + o+ -+ R + o+ + o+ + o+ o+ o+ 4
Quinones + -+ + o+ o+ 4 + o+ + o+ o+ + -+ -+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ -
Phytosterols O T N + o+ - + + o+ o+ o+ o+ - + o+ - + -+ -+ o+ - -
Proteins + - -+ o+ o+ o+ - -+ o+ o+ + + + + + + o+ o+ o+ -+ + -+ o+ o+
Carbohydrates + + + + + + + + + -+ - B S T T s A T S S S SR A

(1) Jacaranda mimosifolia(2) Markhamia lutea (3) Millingtonia hortensis (4) Spathodea campanulgtés) Tabebuiaroseg (6) Tecomaria capensi¢7) Tecoma stané) absent; (+) present.

Active compounds found in plants have been showpossess antimicrobial activity against varioudhpgénic organisms. Out of seven flower extractdisty alkaloid
was found in aqueous, chloroform, ethanol and aeecéxtract ofl. capensisand chloroform extract of. rosea Past studies proved that anti-dysenteric anddciatrhoeal
properties of medicinal plants have been due tqtheeence of alkaloids, flavonoids and saponing. [S&ponins were present in at least one extraetl désted flowers.
Saponins have been responsible for the antioxigetntities [36]. Phenolic compounds, steroids alydasides were noticed in the tested flowers offBigjaceae. Tannins
have been widely used in the treatment of spréingses and superficial wounds [31]. Phytocompouik@sflavonoids and phenolic compounds commonlyrid in plants
have been reported to have multiple biological@ffeincluding antioxidant activities [36,37]. Ftawids were noticed in twenty six extracts. Flaudaoof Bignoniaceae
are responsible for the anti-inflammatory, diurgginti-arthritic, anti-fungal and anti-bacteriatiaities [33].

Terpenoids and quinones were noticed in 27 extrgaigones like Lapachol of Bignoniaceae are reggbtd have antitumor activities. Two quinones stkemols A and B,
were isolated from methanolic extract of the steamkbof Sterospermum chelonoidg¢Bignoniaceae) in addition to the known naphthogoes sterequinone and
sterekunthals B [39].

Plant steroids are known to be important for tlairdiotonic activities and also possess insecfi@dd antimicrobial properties. They are also usedutrition, herbal
medicine and cosmetics. Steroids are partly resplenfor the anti-diarrhoeal activity [40]. In alaged species of the family bignoniacé&mxylum indicunthe methanolic
leaf extracts revealed the presence of flavondai®ins, terpenes, steroidal and cardiac glycodigigls Phenolic compounds have been reported &3g®s antioxidant
activities by different mechanism [41]. Two aglyeomoieties of the isocoumarin glycosides, fouraiidglycoside, two lignin glycoside, three pheetthanoid glycosides
and eight phenolic glycosides have been isolatt the bark offabebuia impetiginonpd2]. Similar to the results of the present stptilytochemical analysis of the leaves
of ten species of the Nigerian Bignoniaceae shothedpresence of sterols, flavonoids, terpenes,inannesins, carbohydrates and phenolic nuclewsllithe species
whereas, Phlobatanins and alkaloids remained absattthe species [16].
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CONCLUSION

The spectacular ornamental flowers with colourfidoms are left unutilized after pollination. Theff®wvers not

only gives tender treatment with cleansing, calndngd beautifying effects to mankind but also aaep®sitories of
wide range of phytochemicals like alkaloids, flas@s, phenolic compounds, quinones, glycosidedatedrate,

protein, steroids and coumarins. Knowledge of cleamtconstituents of plants is desirable, not ordy the

discovery of therapeutic agents, but also because isformation may be of value in discovering rewrces such
as tannins, oils, gums, precursors for the syrshefscomplex chemical substances etc. In additoowledge of
the chemical constituents of plants would be vdridh discovering the actual value of folkloric redies.

However, there is a need to assess their toxicodbgind pharmacological effects and establish gaty. Results
of this study are important as preliminary for fetstudies. Furthermore, there are still a lol@fvérs which could
be given consideration and this in turn may opeew dimension in the field of discovery of new dsug
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