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ABSTRACT:

In this present study, an attempt was taken tosiigyate the antibacterial activity of Nyctanthedar - tristis. The
seed and fruit extracts were used for their antibeial screening. Melanin content and stabilityfinits and seeds
were studied with various factors like temperatweidants and metal ions. Chloroform and ethyl ateextracts

of fresh leaf, seeds and fruits were shown sigiti@ntibacterial activity against Gram negativecheria (E. coli
and K. pneumoniae) and Gram positive bacteria (e@as), where as dried extracts of chloroform atit/kacetate
shown significant antibacterial activity against éeslomonas aeruginosa. Phytochemical analysis shibws
presence of phytosterols. Phenolics compoundsjritanfiavonoids, cardiac glycosides, saponins ali@laids in
leaf, fruit, seed content. Steroids were preseht iinseeds. UV spectral studies have shown higltecd of melanin

in seeds. Melanin content was stabilized by Kmih@n KCr,O,. Melanin color was increased and preserved by
metal ions like of F&, Mg"™* and zZi™.
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INTRODUCTION

Medicinal plants are the most exclusine sourcdifeofsaving drugs for the majority of the world'spulation [1].

The medicinal action of plants are unique to aipaldr plant species, consistent with the concét the

combination of secondary metabolites in a particplant is taxonomically distinct [2]. Natural pnects have
traditionally played a pivotal role in drug discoyethat make the compounds of interest in theettgpment of
active anti-hypertensive pharmaceutical agentsA4gleous extracts dfloringa oleiferashowed significant anti-
inflammatory effect [4]Nyctanthes arbor-tristisommonly known as Night jasmine or coral jasmutegracterized
by the presence of phenyl ethanoid derivativesiaddid glucosides. Earlier studies on this plaavé resulted in
isolation of a number of glycosides from leave®dseand flowers. Leaves contains tannic acid, nhetilicylate,

amorphous glucosides, mannitol, resin, ascorbitd, azirotene and traces of volatile oil [5] alonghw’-amyrin, 3-
sitosterol, nyctanthic acid and iridoid glucosidagyorside D and E (Minor iridoid arbortristoside$he iridoid

arbortristoside A has been reported to have gnbliferative activity [6].

The decoction of leaves is widely used in ayurvedadicine for treating arthritis [7]. It has alseem reported to
possess hepatoprotective, antileishmanial, antidaral antifungal activities [8] and analgesic, pytéetic and
ulcerogenic activities [9]. The powdered seedsracemmended to treat scurvy [10]. Roots are usedrfaciation
and stem bark is taken to cure dysentery, ulcquatdite and internal injuries [11], anti-inflammatdd 2], anti-
malarial [13], leishmanicidal [14], amoebicidal [18ranquilizing activity [16], antihelminthic [17&ctivities. The
acetone soluble fraction dfyctanthes arbor - tristishowed impressive antioxidant activity in sevdralitro
experiments such as hydroxyl and superoxide rasli@atl hydrogen peroxide scavenging assays. Iniaudihis
property is reported due to the presence of higinplics and flavanoids [18]. Melanin has been isitealy studied
for a long time [19]. Melanin has been shown teisiedecay and biodegradation and to confer prioteegainst
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UV irradiation and lytic enzyme attack [20]. Thetural melanin from plants or animals possesse®acdbspectrum
of biological activity [21].

The present study was undertaken to investigatartibacterial activity oNyctanthes arbor - tristiplant parts in
view of its diverse pharmacological application amcient and modern system of medicine. Phytochémica
constitutents of plant extracts using specific fiaéve methods have been carried out, Spectrophetiic analysis

of phenolics and glycosides, thin layer chromatphbi@a separation of glycosides, isolation and cheraation of
melanin from the plant parts such as fruit and sdwave been investigated.

EXPERIMENTAL SECTION

Plant materials
The plant parts viz., flowers, leaves, fruits arebds ofN. arbor-tristis were collected from Coimbatore,
Ramanathapuram, Namakkal, Erode and Trichy distat@Tamil Nadu.

Solvent extraction

Fresh flowers, leaves, fruits and seeds were delieavashed and weighed (4 g each). The materiate then
macerated in 10 ml of ethyl acetate and chlorofeeparately. The mixtures were kept for 6 hoursoatr
temperature. The mixtures were then filtered thhoaterile Whatmann filter paper No: 1. Filtrateyghobtained
were centrifuged at 5000 rpm for 5 minutes. Theesog@tants were collected in the beaker and theestdwvere
evaporated to dryness, and the extract was stdrd@Cain refrigerator. At the time of antibacterial ags the
extracts were dissolved in3dml of Dimethyl sulfoxide (DMSO). Similarly drieghaterials (leaves, fruits and seeds)
were extracted using ethyl acetate and chlorof@ried, powdered plant materials (3 g each) werpenged in 10
ml of ethyl acetate and chloroform separately amitbated for 24 hours at room temperature. Theumggtwere
then centrifuged at 50apfor 5 min.

Microorganisms

The test organisms used in this study wEseherichia coli(ATCC 25922) Pseudomonaseruginosa(ATCC
9027),Klebsiella pneumoniaATCC 2719) andtaphylococcus aure8TCC 25923). Strains were maintained on
Nutrient agar slants. Cultures were inoculated @goh 50 ml of sterile nutrient broth. The flaslerevincubated on
shaker for 24 hours for lag phase strain.

Antibacterial activity assay

Agar well diffusion method

The antibacterial activity dyctanthes arbor - tristisvas evaluated by their ethyl acetate and chlonofextracts
through agar well diffusion method. 24 hours brotittures of test organisms were used for assayuf@sl were
spreaded in the Meuller-Hinton agar surfae. Aftesirdy, wells were made on the seeded plates usergesmetal
borer (8mm). The platesere allowed to dry for 5 min. DMSO solubilised radts (100, 200 and 3Qd) were
dispensed into each well. DMSO and streptomycinyll®as used as negative and positive controls. Thegla
were incubated overnight at 7.

Extraction and separation of Glycosides

The dried leaves, fruits and seeds (1 g each) kegeovernight in 20 ml warm hexane. Extraction \@ase twice
with warm hexane (2x20 ml), and then centrifuge@Gi0 rpm for 5 min. Hexane extract was spin at0gp€r 5

min and pellets were extracted twice with warm raath. Aqueous phase was collected and methanol was
evaporated to dryness. The dried extract was disdah 1 ml warm methanol and stirred well in cyalger. 5 and

10 ul extracts were loaded on pre-coated silica geFBB84 TLC plate, developed in solvent system (etivdtate
(60): methanol (14): water (10),v/vlv). Plates weleveloped to a height of 10 cm and dried. The sspare
visualized by spraying vanillin sulphuric acid reag incubating the plates at 10 for 5 min.

Extraction and estimation of phenolics

Dried leaves, fruits and seed powder (1g each) wsespended in 10 ml of 0.3 M methanolic hydrocklagid and
kept overnight. Mixtures were centrifuged at 50@énrfor 5 min. Aqueous phase was collected and eegub.
Residues were dissolved in 5ml of distilled watef.ml of extracts were transferred to test tubek rmade up to
7.0ml with distilled water and stirred well. The lifo- phenol reagent was added to the extracts siraken
vigorously. After 3 minutes, 1 ml of 35% sodium lmanate solution was added and incubated for one. hou
Absorbance was measured at 630nm.
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Qualitative analysis of phytochemicals
Specific qualitative tests were performed to inigege the chemical constituents Nyctanthes arbor - tristigeaf,
fruit and seeds.

Alkaloids
One ml of ethyl acetate extract was dried in a telse and mixed with 1-2ml of dilute hydrochloricid with
constant stirring. The mixture was filtered ancethdrops of Dragendorff's reagent was added.

Saponins
1ml extract was dried in a test tube and dilutethwlistilled water up to 5ml. The suspension waakeh for 15
minutes.

Phytosterols
Dried extract was dissolved in 2ml of acetic anigelr 2 drops of concentrated sulphuric acid waseddsdowly
along the sides of tube.

Phenolics
One ml of extract was taken in a test tube andddiitne extract was dissolved in 5 ml of distilledtar. Then 1ml
of neutral ferric chloride solution was added.

Tannins
0.5 g of dried, powdered samples were boiled in|28fmvater in a test tube and then filtered. 1mi0af% ferric
chloride solution was added and observed for brslwgreen or a blue black coloration.

Phlobatannins
Deposition of red precipitate when an aqueous eixtrbeach sample was boiled with 1% aqueous hydioac acid
was taken as evidence for the presence of phlohbiatan

Flavonoids
To 5ml of dilute ammonia solution, a portion of thgueous filtrate of each extract followed by tlueligon of
concentrated sulphuric acid.

Steroids
2ml of acetic anhydride was added to dried extndith was dissolved in 2ml of water, of each samyité 2ml of
sulphuric acid.

Terpenoids
1ml of extract was taken in separate test tubestlaead dried. 2ml of chloroform was added to eactnagk and
concentrated sulphuric acid was added to it.

Cardiac glycosides
5ml of each extract was treated with 2ml of glaeiedtic acid containing one drop of ferric chlorgddution. 1ml of
concentrated sulphuric acid was added to the nastur

Isolation and characterization of melanin

Extraction and purification of melanin from driediits and seeds were performed by standard me®&id FFruit
and seed powder (10 g each) were treated with 85@M sodium hydroxide, pH 10.5 for 24 hours. Mpduvas
centrifuged at 4000 g for 15 minutes. Aqueous wadifeed with 2M hydrochloric acid to pH 2.5 andcubated at
room temperature for 2 hours, and centrifuged 8049for 15 minutes. Pellet was purified by aciditoyysis using
6M hydrochloric acid at 10C for 2 hours. Precipitate was then treated witlorciiorm, ethyl acetate and ethanol.
Pellet was then dried at room temperature and ldisddn 2M sodium hydroxide, spin at 40@Cfor 15 minutes.
Supernatant was precipitated with 1M HCI. Pelletswhen washed with distilled water and stored atnro
temperature. To determine the UWisible light absorption spectrum of melanin, 5 of melanin extracted from
fruits and seeds were dissolved in 2M sodium hyidi®x(pH 7.5) and the solution was scanned with a
spectrophotometer (Hitachi {2800 spectrophotometer) at wavelength ranging ft&thto 800 nm.

Effect of temperature on melanin

Heat stability of melanin was measured followingatment in a thermostatically controlled water bath?5,
50°and 75C. The samples were held at each temperature fecifgptimes and cooled to room temperature.
Absorption of the solutions was recorded atax.
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Effect of oxidant and metal ion on the stability of melanin

The effect of oxidant and metal ion was evaluateddascribed [23] with minor modification with respeo
concentration. Melanin solution (50 mg/15 ml), diguot of this melanin solution and different cont@tion of
potassium permanganate and potassium dichroma&eui@. 16.9.g/ml) and metal ions (Mgl ZnSQ;: 5 mg/ml;
FeCk, 0.05 mg/ml) were mixed in final volume of 3.0 rie absorbance of homogenate was determiredhai.

RESULTS

Antibacterial activities of ethyl acetate extract

Antibacterial potential of ethyl acetate extrackveasessed in terms of zone of inhibition in preseri extract. The
growth inhibition zones were measured by agar @wi#lusion assay. In general, the inhibitory effeofsextracts
used were more or less similar against the micigsgns tested. The growth inhibition zone obtaiwed ranged
from 15 to 25 mm (Table 1). Only flower extract tthd significant inhibitory effect against gram-aége E. coli,

P. aeruginosa K. pneumonid@nd gram-positiveS. aureusbacteria. Leaf extract had antibacterial activity
against all the gram negative bacteria tested.aEtdrof fruits and seeds have shown the inhibitdfgct against
only two of the gram negative bacterd. (@eruginosa& K. pneumonigewhich are used for this assay. These
studies revealed that the gram negati®e deruginosa& K. pneumoniaebacteria were more sensitive to all the
extracts than the gram positive bactea dureu (Table 1). The inhibitory effect of the combinegtracts (leaf,
fruit and seed extracts) had less effect agaimstrittroorganisms tested as compared to that oficheil extracts.

S. aureuswas found to be resistant to all extracts excépvdr extract. The extracts of dried leaves andisee
powders prepared in ethyl acetate have shown baodibacterial activity. Fresh fruit and seed extraad no
activity againsg. coli(Table 2). Dried leaf extract had lost antibaclegpi@perties again®®. aeruginosasS. aureus
was sensitive to dried seed extract. All these dimonstrated that extract of fresh plant parts Hame
antibacterial activity as compared to that of dnant parts (Table 2). Further, only fresh floweaf and fruits
had more antibacterial activity compared with seaddstreptomycin.

Table 1. Antibacterial potential of ethylacetate extract of Nyctanthes arbor - tristis fresh flowers, leaves, fruits and seeds

Diameter of zone of inhibition (mm)

Plant extract (3001) E. coli P.aeruginosa K.pneumoniae S. aureus

Flowers 25 19 22 14
Leaves 20 21 20 R
Fruits R 20 17 R
Seeds R 15 16 R
Combined extract 19 19 21 R
Streptomycin* (1Qug/disc) 16 R 18 22

R — Resistant., * Standard

Table 2. Antibacterial potential of ethyl acetate extract of Nyctanthes arbor - tristisdried leaves, fruits and seeds

Diameter of zone of inhibition (mm)
E.coli P.aeruginosa K. pneumonia S. aureus

Plant extract (30@l)

Leaves 19 R 17 R
Fruits 21 18 19 R
Seeds 17 24 15 13
Combined extract 19 19 21 R
Streptomycin* (1Qug/disc) 16 R 18 22

R — Resistant., * Standard

Table 3. Antibacterial potential of chloroform extract of Nyctanthes arbor - tristis fresh flowers, leaves, fruits and seeds

Diameter of zone of inhibition (mm)

Plant extract (30Q) E.coli P.aeruginosa K.pneumoniae S. aureus

Flowers 22 R 26 R
Leaves 17 18 14 R
Fruits 14 20 14 R
Seeds R 26 16 15
Combined extract 20 21 17 13
Streptomycin (1@g/disc) * 16 R 18 22

R — Resistant., * Standard
Antibacterial activities of chloroform extract

Antibacterial activities of fresh flower, leavesyifs and seeds chloroform extract was almost aimtd that of ethyl
acetate extract. HoweveE, coli which was resistant to ethyl acetate fruit extraess found to be sensitive to
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chloroform fruit extract (Table 3). Similarly, comled chloroform extract have shown inhibitory effagainst all
the microorganisms testeR. aeruginosaandK. pneumoniaevere found to be more sensitive against flower and
seed extract respectivelys. aureusvas found to be sensitive to seed and combinegdast Chloroform extract of
dried leaves, fruits and seeds have shown a stsbrageibacterial activity againg&. coli, P. aeruginosandK.
pneumoniaeE. coli and P.aeruginosawere most sensitive to the fruit and seed extnaspectivelyS. aureusvas
less sensitive to leaf and combined extract.

Table 4. Antibacterial potential of chloroform extract of Nyctanthes arbor - tristisdried leaves, fruits and seeds

Diameter of zone of inhibition (mm)

Plant extract (30Q) E.coli P.aeruginosa K.pneumonia S. aureus

Leaves 15 18 13 11
Fruits 27 20 16 R
Seeds 20 24 17 R
Combined extract 20 22 19 11
Streptomycin* (1Qug/disc) 16 R 18 22

R — Resistant., * Standard

Table 5. Dosage dependent effect of ethyl acetate extract of Nyctanthes arbor - tristis fresh flowers, leaves, fruits and seeds
against some selected bacteria

Extract Diameter of zone of inhibition (mm)
Plant parts - - -
(ul) E.coli P.aeruginosa K.pneumoniae S. aureus
Flowers 100 10 15 17 R
200 23 17 19 R
300 25 19 22 14
Leaves 100 R R R R
200 12 R 14 R
300 20 21 20 R
Fruits 100 R R R R
200 R 14 R R
300 R 20 17 R
Seeds 100 R R R R
200 R 14 R R
300 R 15 16 R
Streptomycin*  10ug 16 R 18 22

R — Resistant., * Standard

Table 6. Dosage dependent effect of ethyl acetate extract of Nyctanthes arbor - tristisdried leaves, fruits and seeds against
some selected bacteria

Extract Diameter of zone of inhibition (mm)
Plant parts - - -
(W) E. coli P.aeruginosa K.pneumoniae S.aureus
Leaves 100 10 R R R
200 15 R R R
300 19 R 17 R
Fruits 100 R 12 R R
200 16 17 13 R
300 21 18 19 R
Seeds 100 R R R R
200 15 22 14 R
300 17 24 15 13
Streptomycin*  10ug 16 R 18 22

R — Resistant., * Standard

Phytochemical composition

Phytochemical compositions dflyctanthes arbor - tristideaves, fruits and seeds were studied by specific
gualitative tests (Table 9). Nine different compdsinwere identified in seeds. Leaf and fruits hagerbfound to
accumulate eight various secondary metabolites. Mhg@r secondary metabolites accumulated were atsl
phytosterols, phenolic compounds, flavonoids, $tisrocardiac glycosides and saponins. However lcitka and
steroids were absent in leaf and fruit respectively

Glycosides content have been further investigatethim layer chromatography. The number of glycmsishnds
appeared ranges from 3 to 5. Maximum five glycasithnds were appeared in seed extract. Leaf aitcekinacts
have shown the presence of 4 and 3 glycosidic besgpsectively. Leaf and seed glycosidic bandingepas were
found to be identical. The banding pattern of frditi not match to those of leaf and seed glycosditterns.
Glycosidic bands were common to all the materialgcosides band was exclusively present in fruitaet.
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Table 7. Dosage dependent effect of chlorofor m extract of Nyctanthes arbor - tristis fresh flowers, leaves, fruitsand seeds
against some selected bacteria

Plant parts Extract _ Diameter (_)f zone of inhibition ‘(mm)
(ul) E.coli P.aeruginosa K.pneumoniae S.aureus
Flowers 100 R R 13 R
200 20 R 21 R
300 22 R 26 R
Leaves 100 R R R R
200 R 13 R R
300 17 18 14 R
Fruits 100 R R R R
200 12 13 12 R
300 14 20 14 R
Seeds 100 R 13 R R
200 R 22 12 11
300 R 26 16 15
Streptomycin*  10ug 16 R 18 22

R — Resistant., * Standard

Table 8. Dosage dependent effect of chloroform extract of Nyctanthes arbor - tristisdried leaves, fruitsand
seeds against some selected bacteria

Plant parts Extract ' Diameter Qf zone of inhibition .(mm)
(W) E.coli P.aeruginosa K.pneumoniae S.aureus
Leaves 100 R 10 R R
200 12 13 11 10
300 15 18 13 11
Fruits 100 R 14 R R
200 23 16 14 R
300 27 20 16 R
Seeds 100 R 20 R R
200 16 22 R R
300 20 24 17 R
Streptomycin*  10ug 16 R 18 22

R — Resistant., * Standard

Table 9. Phytochemicals composition of Nyctanthes arbor - tristisleaf, fruit and seed

Plant extract

Phytochemicals

Leaf Fruit Seed
Alkaloids - + +
Phytosterols + + +
Phenolics + + +
Tannins + + +
Phlobatannins - - -
Flavonoids + + +
Steroids + - +
Cardiac glycosides + + +
Saponins + + +
Terpenoids - - -

Table 10. Spectrophotometric analysis of Nyctanthes arbor - tristis dried leaves, fruits and seeds glycosides mixtures

Peak area
Wavelength Leaf Fruits Seeds
205 - 75.82 -
227 313.98 - -
234 - - 368.18
282 98.85 19.40 -
313 - - 148.44

Table 11. Phenolics content of Nyctanthes arbor - tristisdried leaves, fruits and seeds

Plant parts  Phenolic content (mg/g dry wt)

Leaves 0.167
Fruits 0.084
Seeds 0.336
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Phenolics ofNyctanthes arbor - tristigiried leaves, fruits and seeds were extracteddatefmined quantitatively.
Phenolic content markedly fluctuates among diffeant parts. Phenolic content (mg/g dry weighfisviound to
be maximum in seeds and minimum in fruits. Leafrjaies content was observed maximum value (0.16/g gy
weight). In conclusion, seed phenolic content (ndyigweight) was almost 2 and 4 fold higher thaat tf leaf and
fruit's phenolic content respectively.

Spectroscopic analysis of the melanin

After purification with organic solvents (chlorofar ethyl acetate and ethanol), acid hydrolysis esmkated
precipitation the yield of melanin extracted fromuifs and seeds were 0.5 g/100g dry weights. Utitat/
spectrogram of both melanin from fruit and seed @esented in Fig.1 Melanin solution in 2M NaOH, @t
exhibiting strong optical absorbance in a wide #p¢gange (190 800 nm). The absorption spectrum of the
melanin shows a typical peak at 285 nm.
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Fig. 1 Ultraviolet - visible spectrogram of fruit [A] and seed [B] melanin.

Effect of temperature on stability of melanin

The effect of temperature on melanin stability waslied. The melanin solutions were incubated pac#ic time
period at temperature 25°, 50° and 75°C. Fruit melaave shown small increase in absorption atr285up to 2
hours incubation at all the temperature. At 3 hthe, absorption was decreased. Similarly seed nmelas shown
small variation in absorption at different temparas. Comparatively seed melanin had the highesrpbien values
than the fruit melanin at 225 nm.

Effect of oxidant on stability of melanin

The seed melanin exhibited very high absorbanc@B8atnm following the treatment with oxidant &0, and
KMnOQ, solution). Four more absorption peaks were alssented in the range of 220 - 600 nm. In case df fru
melanin, the absorption spectrum was obtained énréimge of 200 800 nm. However no absorption peak was
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observed at 285 nm. A peak at 275 nm was observéehei presence of KMnQhowever, it was absent in the
presence of KCr,0;.

Table 12. Effect of temperatur e on stability of fruit melanin

Temperature Absorbance (nm)
(°C) Time (h) Ohour 1hour 2hours 3 hours
25 0.236 0.259 0.327 0.288
50 0.256 0.294 0.290 0.266
75 0.365 0.337 0.272 0.360

Table 13. Effect of temperature on stability of seed melanin

Temperature Absorbance (nm)

(°C) Time (h) Ohour 1hour 2hours 3 hours
25 1519 1.281 1.331 10.00
50 1.206 1.087 1.260 1.039
75 1.276 1.220 0.881 1.527

Table. 14. Effect of oxidant to stability of fruit melanin

Melanin (absorbance)

Oxidant  Concentrationg/ml) ——5535=575 =307 =341 %=398 i=7i1

83 0477 - 0.250 - : -

KLr0; 16.9 0.494 - 0.557 ; - -
8.3 - 1.09 ) 0427 0607 -

KMnO, 16.9 ] 1.02 ; 0528 0681 0261

Table. 15. Effect of oxidant to stability of seed melanin

Melanin (absorbance)

Oxidant  Concentratiomug/ml) N =207 A=220 X=286 ).=411 1=532

83 1000 - 1000 - 0125

KLr0; 16.9 10.00 - 10.00 ; -
83 1000 - 10.00 0335 -

KMnO, 16.9 . 1044 1830 0271 -

Effect of metal ion on stability of melanin

The fruit melanin has shown the decrease in therbbace at 285 nm while the seed melanin exhitstadll
increase in absorption following the treatment WMithCl, and ZnSQ(Table 14 and 15). In addition to 285 nm, both
the fruit and seed melanin exhibited 8 other absorption peaks in the range of 2600 nm. No absorption was
observed at 285 nm following the treatment of baftthe melanin with FeGl

Table .16. Effect of metal ion to stability of fruit melanin

Melanin (absorbance)

. ) N
Metal ion  Concentration (mg/ml} =199 N=224 L=275 1=283 1=376

FeCk 0.005 - - - - 0.056
MgCl. 5 10.00 - - 0.136 -
ZnSQ 5 - 10.00 0.294 - 0.252

Table.17. Effect of metal ion to stability of seed melanin

Melanin (absorbance)
A =285 A=310 A=370

. . N
Metal ion  Concentration (mg/mly =226

FeCk 0.005 - - 0.200

MgCl, 5 0.853  1.172 - -

ZnsQ, 5 10.00 1.214 - 0.230
DISCUSSION

The interest in medicinal and aromatic plants reentshown all over the world for safe and effectiopstituents of
plant products and in particularly the presenceactive principles of medicinal plants. In the prasstudy

antibacterial properties dflyctanthes arbor - tristidresh and dried flowers, leaves, fruits and seemis tbeen
investigated. Earlier studies [24] have shown autiérial properties dfl. arbor-tristisfresh and dried flower ethyl
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acetate and chloroform extract. Both extracts higulificant antibacterial activity against gram-ntga and gram-
positive bacteria. The results of present studas hindicated that fresh plant material extractéti ethyl acetate
and chloroform have shown slightly higher antibeateactivity compared to the extract of dried plamaterials.
Though, it is observed that these extracts hadngést antibacterial activity against gram-negatbaeteria.
However, fresh flower and dried ethyl acetate extres shown reasonable activity against gram-naghacteria.
Antibacterial effect of the extract was dosage patglent and varies with types of extracts. Onlgtrower ethyl
acetate extract at 1Q0 have shown considerable antibacterial activitgiagt gram negative bacteria. Chloroform
extract of fresh plant material (flower, leavesyits and seeds) at 106 had virtually no activity against
microorganisms tested. Howevéd, pneumoniags sensitive to fresh flower extract. Similarlyhgt acetate and
chloroform extracts of dried leaf, fruit and seetino activity against gram-negative. oli andK. pneumoniage
and gram - positiveS. aureuy bacteria.P. aeruginosahowever, is sensitive to all the dried plant estsaThe
differences in the antibacterial effects of plamtenials are expected due to differences in plartspMoreover the
fresh plant part's extracts are more effective ammared to the dried ones. The drying may have ethus
conformational changes to occur in some of the étenconstituents present in these plant parts. [2o, the
results indicate more or less similar antibactegativity between extracts obtained with ethyl atetand
chloroform, and these extracts are equally effectigainst gram - negative bacteria as compareubge tof gram
positive bacteria. The reason for the differensg@sity between gram-positive and gram - negabaeteria may be
attributed to morphological differences betweenséhenicroorganisms. Cell wall of gram-negative baatés
consisted of phospholipids and lipopolysaccharidmmonents, hence impermeable to lipophilic sol(g&. In
spite of this permeability barrier, ethyl acetated a&hloroform extract exert strong inhibition oragrnegative
bacteria. Gram-positive bacteria however should rbere susceptible because of only an outer layer of
peptidoglycan have shown resistance against bogi atetate and chloroform extract. However, floweaf and
seed extracts exerts some inhibition on gram tipedbacteria and have broader spectrum of inhipiéativity than
the other (fruit) extract [21].

Phytochemical analysis of leaf, fruit and seed®Ng€tanthes arbor - tristisevealed the presence of phytosterols,
phenolics, tannins, flavonoids, cardiac glycosided saponins. Fruit and seed extracts revealegrémence of
alkaloids while that of it is absent in leaf extta®imilarly, leaf and seed extract have shownpifesence of steroids
while it is absent in fruit extract [27]. Presenakglycosides and phenolics in leaf, fruits anddseeeasured
spectrophotometrically. Moreover, thin layer chréogmaphic analysis of glycosidic mixtures has shothe
presence of 3 to 5 various glycosides. Secondatgbubtes present ilNyctanthes arbor - tristisre known to be
biologically active. Tannins have been found tarfarreversible complexes with proline rich proteinssulting in
the inhibition of the cell protein synthesis. Thigtivity was exhibited against test organisms withplant extracts.
Tannins have important roles such as stable andnpaintioxidant [28]. Flavonoids are phenolic sinoes
containing one carbonyl group. Flavonoids complexih extra - cellular and soluble protein and wlitacterial
cell wall. Thus, they exhibit antibacterial activ[29]. Spectral properties dyctanthes arbor - tristifuit and seed
melanin are similar to those @smanthus fragran<. coli and fungal melanin, and exhibits absorption spectr
between 200 - 800 nm [30]. Seed and fruit melafifyctanthes arbor - tristiare similar to melanin from black
tea leaves and synthetic melanin [18]. TNctanthes arbor - tristifruit and seed melanin pigments shown the
spectral properties than that of natural melanifofong treatment with KMn@ and KCr,O;. Metal ion effects
studies are consistent to those of earlier repdrté@smanthus fragranfl9], indicated that F& Mg™ and zi*
ions were found to preserve melanin color.
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