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Abstract:

An attempt was made to report the comparative pharmacognostic and phytochemical analysis of the flowers and
seeds of Delonix regia by determination of ash values, extractive values, moisture content and fluorescence
analysis.The aqueous extract of seeds and flowers reveal the chemical constituents by preliminary phytochemical
screening and the extracts were subjected to evaluate the comparative anti-microbial activity of flowers and seeds of
Delonix regia by agar bore well assay on gram stain microbes Methicillin resistant Staphylococcus aureus .The
powdered flowers and seeds were subjected for the proximate analysis. Major Extraction was carried out by soxhlet
extraction method using ethanol as solvent. The comparative anti-microbial activity of flowers and seeds of Delonix
regia was evaluated in vitro. A greenish solid matter of 4.53 % w/w was obtained from the dried seeds and a pale
yellow solid matter of 2.15 % w/w was obtained from the dried flower petals powder. Investigation of ethanolic
extract of Delonix regia seeds and flowers produced a significant anti-microbial activity and the MIC values were
found to be 1.75ug/ml and 2.0ug/ml respectively. The present work justifies the folklore claim of the medicinal
importance of Delonix regia seeds and flowers for treatment of high resistant microbial strains, which was
scientifically proven.
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INTRODUCTION:

The emergence and spread of multidrug resistant
(MDR) bacterial pathogens have substantially
threatened the current antibacterial therapy [1]. Even
though pharmacological industries have produced a
number of new antibiotics in the last three decades;
resistance to these drugs by microorganisms has
increased. In general, bacteria have the genetic ability
to transmit and acquire resistance to drugs, which are
utilized as therapeutic agents [2]. It has been
estimated that between 60-90% of the populations of
developing countries use traditional and botanical
medicines almost exclusively and consider them to be
a normal part of primary healthcare [3]. The most
problematic bacteria include, but are not limited to,
extended-spectrumf3-lactamase-producing
Escherichia coli (ESBL-EC) and Klebsiella
pneumoniae  (ESBL-KP),  carbapenem-resistant
Enterobacteriaceae, Pseudomonas aeruginosa and
Acinetobacter baumannii, hospital-acquired
methicillin-resistant Staphylococcus aureus (MRSA)
and vancomycin resistant Enterococcus (VRE) [4,5].
Thus, Infectious Diseases Society of America has
recognized MRSA, VRE, ESBL-EP, ESBL-KP and
Pseudomonas aeruginosa as notorious pathogens
among the six major pathogens to which therapies
with effective newer antimicrobials are urgently
required [1,5]. Incidences of epidemics due to drug
resistant microorganisms are now a common global
problem posing enormous public health concerns [6].
The global emergence of multi drug resistant
bacterial strains is increasingly limiting the
effectiveness of current drugs and significantly
causing treatment failure of infections [7].
Antimicrobial drug resistance is also of economic
concern with impact on doctors, patients, health-care
administrators, pharmaceutical companies and the
public [8]. The non-availability and high cost of new
generation antibiotics with limited effective span
have resulted in increase in morbidity and mortality
[9]. Therefore, there is a need to look for substances
from other sources with proven antimicrobial
activity. Consequently, this has led to the search for
more effective antimicrobial agents among materials
of plant origin, with the aim of discovering
potentially useful active ingredients that can serve as
source and template for the synthesis of new
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antimicrobial drugs [10,11]. A vast number of
medicinal plants have been recognized as valuable
resources of natural antimicrobial compounds [12].
Medicinal plant extracts offer considerable potential
for the development of new agents effective against
infections currently difficult to treat [6]. A wide
range of phytochemicals present in plants are known
to inhibit bacterial pathogens [13-15]. Many plant
species have been used by the indigenous people of
India as traditional medicines, including as treatments
for infectious diseases. Successful determination of
such biologically active compounds from plant
material is largely dependent on the type of solvent
used in the extraction procedure. Organic solvents
such as ethanol, acetone, and methanol are often used
to extract bioactive compounds [16]. Ethanol,
however, is the most commonly used organic solvent
by herbal medicine manufacturers because the
finished products can be safely used internally by
consumers of herbal extracts [17]. The aim of this
study is to investigate on pharmacognosy,
Phytochemical aspects and the antibacterial
properties of aqueous extract from delonix regia
flowers and seeds by exploring the potency against a
collection of clinical isolates of Methicillin resistant
Staphylococcus aureus.

Delonix regia, the flame tree, is a type of flowering
plant in the bean family “Fabaceae”,
subfamily“Caesalpinioideae . It is famous for its
fern-like leaves and flamboyant display of flowers. In
many tropical parts of the world it is grown-up as an
ornamental tree and in English it is given the name
royal Poinciana or flamboyant [18]. It is also one of
several trees known as "flame tree".

The flowers of Delonix regia are large, with four
spreading scarlet or orange-red petals up to 8 cm
long, and a fifth upright petal called the standard,
which is slightly larger and spotted with yellow and
white [19,20]. The compound leaves have a feathery
appearance and are a distinctive light, bright green
and are doubly pinnate. Each leaf is 30-50 cm long
with 20 to 40 pairs of primary leaflets or pinnae, each
divided into 10-20 pairs of secondary leaflets or
pinnules.
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Fig.No. 1.Delonix regia seeds
MATERIALS AND METHODS:

The test plant material flowers and seeds of Delonix
regia were collected from East godavari district of
Andhra Pradesh and the authenticity of the plant was
confirmed by Dr. T.Satish Professor, Department of
Pharmacognosy, Coringa college of Pharmacy,
Kakinada. A voucher specimen of the collected
sample (KCP/COG/02) was deposited in department
of Pharmacognosy, for future reference.

The collected plant seeds and flowers were carefully
observed for the foreign matter if any, shade dried for
seven days, powdered mechanically and the powder
Samples were passed through a Willy Mill to get 60-
Mesh size and then stored in the good grade plastic
containers which were maintained at room
temperature until analysis.

a) Morphology

The collected fresh sample of flowers and seeds
were subjected to morphological evaluation in which
colour, odor, taste, shape and size were noted.

b) Proximate analysis

Proximate analysis contains determination of
physical features like ash value, extractive values,
moisture content, fluorescence analysis etc. The
flowers and seeds powders of Delonix regia were
evaluated in terms of ash values, extractive values,
and moisture content[21].

l. Determination of Ash value

The total ash method is intended to measure the total
amount of material lasting after explosion. This
includes both “physiological ash”, which is derived
from the plant tissue itself and “non-physiological
ash”, which is residue of extraneous matter adhering
to plant surface. Weigh & ignite flat, thin, porcelain
dish.Weigh about 2g of Delonix regia dried flowers
and seeds powder into the dish seperately. Support
the dish on a pipe-clay triangle placed on a ring of
retort stand. Heat with a burner using a flame about
2cm high & supporting the dish about 7cm above the
flame, heat till vapors almost cease to be evolved,;
then lower the dish &heat more strongly until all the
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carbon is burnt off. Cool in a desiccator. Weigh the
ash &calculate the % of total ash with reference to
the air-dried sample. If a carbon free ash cannot be
obtained in this way, then any one of the following
method can be used. Exhaust the charred mass with
hot water, collect the residue on a ash less filter paper
incinerate the residue and filter paper, add the filtrate,
evaporate to dryness & ignite at a temperature not
exceeding 450°C. Cool the crucible, add 15ml of
alcohol; break up the ash with glass bar, burn off the
alcohol & again heat the whole to a dull red heat.
Cool, weigh the ash.

Determination of alcohol-soluble extractive

Weigh accurately about 5g of Delonix regia leaves
and seed powder in a weighing bottle and transfer it
into a dry 250ml conical flask. Fill a 100ml graduated
flask to the delivery mark with the alcohol (90%)
washout the weighing bottle and pour the washes,
together with the remainder of the solvent into the
conical flask. Cork the flask and set aside for 24hrs,
shaking frequently i.e., maceration. Filter through
filter paper in a 50ml measuring cylinder. When
sufficient filtrate has collected, transfer 25ml of
filtrate to a weighed thin porcelain dish. Evaporate to
dryness on water bath and complete dry in an oven at
100%. After that cool it in a desiccator and weigh.
Calculate the % w/w of alcohol (90%) soluble
extractive with reference to the air dried drug.

I11. Moisture content: Weigh about 1.5g of powder
drug into a weighed flat and thin porcelain dish. Dry
in oven at 100°C, Cool in desiccator and watch. Loss
in weight is usually recorded as moisture.

IV. Fluorescence analysis

Both the powders were treated with altered reagents
and observed under visible, UV light so as to analysis
the fluorescence character of the powder sample
under study.

Preparation of plant extracts - Successive solvent
extraction

The plant extracts were prepared with some
modifications in the guidelines of [22]. Plant material
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was shade-dried and milled to a coarse powder to
extract sequentially Powdered crude drug was
successively extracted by maceration using different
organic solvents increasing in their order of polarity
like: Petroleum ether, Chloroform, Ethyl acetate,
Methanol and water.Each solvent was replaced three
times with fresh solvents and was allowed to remain
in contact with the plant materials for 48 hrs. The
concentrated extract was centrifuged for 20 min at
20°C. The supernatant was recovered, filter sterilized
evaporated to dryness in vacuum and stored in
refrigerator for further use.

Preliminary Phytochemical screening

All the extracts were subjected to preliminary
phytochemical screening according to the following
procedure [23].

Test for carbohydrates

Molisch’s test:To the 5 ml of sugar solution in a test
tube add 2 drops of molischs reagent mix thoroughly
and add 3 ml of concentrated sulphuric acid along the
sides of test tube by slightly inclincing the tube thus
forming a layer of acid in the lower part.

Test for reducing sugars

Benedicts test: Take 5 ml of Benedict’s reagent in a
test tube and add 8 drops of the sample solution and
boil for 2 minutes. Appearance of brick red
precipitate indicates the presence of reducing sugars.

Test for pentose sugars

Mix equal amounts of test solution and HCL. Heat
the mixture and add a crystal of fluoroglucinol.
Appearance of red colour indicates the presence of
pentose sugar.

Test for monosaccharides

Barfoed’s test: Itis a chemical test used for
detecting the presence of monosaccharides. It is
based on the reduction of copper acetate to copper
oxide which forms a brick-red precipitate.

Test for hexose sugars

Seliwanoff’s test: Take 2ml of sample solution into a
test tube and add 2ml Seliwanoff’s reagent and boil
the solution for 30 seconds and cool. Appearance of
red colour complex indicates the presence of ketoses.

Test for non-reducing sugars

lodine test: Take 2ml of sample solution into a test
tube and add 2 drops of iodine solution, heat the
solution and then cool. Deep blue colour disappears
and blue colour reappears, may be starch presence.
Tannic acid test: Take 3ml of sample solution into a
test tube and add 3ml of 5% wi/v solution of tannic
acid. Appearance of yellow white precipitate
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indicates that the starch may be presence.

Test for proteins

Biuret test: To 3 ml of filtrate, two drops of 10%
NaOH was added and heated to boil. To this a drop
of 1% CuSO. solution was added and observed for
colour. Formation of pink colour indicates the
presence of proteins.

Test for Tannins

Lead acetate test: To the 2-3ml of alcoholic extract
asdd lead acetate solution it gives white ppt it
indicates presence of tannins.

Test for alkaloids

About 50 mg of the extract was stirred with 2 drops
of dilute hydrochloric acid and filtered. The filtrate
was tested with various reagents for alkaloids as
follows:

Dragondroff’s test (with solution of potassium
bismuth iodide) To 2-3 ml of filtrate, added 2 drops
of Dragondroff’s reagent. Orange brown precipitate
indicates presence of alkaloids.

Test for amino acids

Ninhydrin test (with tri keto-hydridine hydrate and
1% n-butanol) To 3 ml of filtrate, three drops of 0.5%
Ninhydrin reagent was added and heated in boiling
water bath for 10 minutes. Formation of violet / blue
/purple colour indicates the presence of amino acids.
Test for Saponins: Evaporate extract to get 10ml oil.
To oil add 25ml of 10% sodium hydroxide. Boil in
boiling water bath for 30 minutes. Cool and add
excess sodium sulfate solution. Foam forms and rises
to the top. Filter, to filtrate add sulfuric acid.
Evaporate, collect residue it contains glycerol and
dissolve the residue in ethanol with ethanolic
solution.

Test for steroids

Salkowski reaction: To 2ml of extract add 2ml of
concentration sulfuric acid shake well. Chloroform
layer appears red and acid layer appears shows
greenish yellow fluorescence.

Test for saponin glycosides

Foam test: Shake the drug extract vigorously with
water. Persistent foam observed indicates presence of
glycosides.

Micraobial strains

The MRSA strains used in this study were clinical
isolates from patients of Bhavya superspeciality
hospital Rajamundry, presenting with symptoms of
S.aureus-associated  diseases.The isolates were
identified as S.aureus according to colonial and
microscopic  morphology,  positive  catalysis,
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hemolysis and coagulase production. Standard strains
of Staphylococcus aureus (SAS) were done in the
Department of Microbiology, Koringa College of
pharmacy, Kakinada, A.P

Assay for antibacterial activity

After identification on selective medium all bacteria
were grown on Nutrient Agar (Hi-Media MOO1A)
and in Nutrient Broth (Hi- Media M002) at 37°C.
Antimicrobial activity of the Ethanolic plant extract
of seed and flower was determined by the agar well
diffusion method (Holder et al 1994), with
modifications. 200 pL of overnight NB culture were
added to 15 ml of molten MUELLER-HINTON Agar
(Hi-Media M-173), mixed well, poured into a sterile
PETRI dish and allowed to set. A sterile cork-borer
(5 mm diameter) was used to make wells in the set
agar. 25 pL of plant extracts, diluted 1:200 in sterile
water, were added to triplicate wells and the plates
were incubated overnight at 37°C. Antibacterial
activity was recorded as a zone of growth inhibition
of greater than 5 mm around the well. All S. aureus
isolates were tested for methicillin resistance. The
disk diffusion method outlined by the National
Committee for Clinical Laboratory Standards
(NCCLS) was used with a 1 pg PencillinG disk
(Oxoid). Zone sizes were read after incubation at
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35°C for 24 h. Isolates with zone sizes 10 mm were
considered methicillin resistant[24].

RESULTS AND DISCUSSION:

The plant extracts were prepared in different
concentrations ranging from 1.0 mg/ml to 2.0 mg/ml
using seeds and flowers, the best results were
obtained by enlisted Ethanolic concentration of plant
parts- delonix regia 1.75 pg/ml for seeds and
2.0pg/ml of flowers for MRSA respectively. As the
bioactivity of plant extracts depends on the ethanol
concentration used in the extraction process. Since
ethanol is safe to ingest thereby it is most commonly
used organic solvent to extract plants extracts which
is used as potential therapeutic agent by human
society. These extracts were tested for antimicrobial
activity against gram positive bacteria Methicillin
resistant Staphylococcus aureus (MRSA) isolated
from burnt patients .These micro-organisms are
responsible for causing serious infection in the
human body thus need to be treated. The
antimicrobial activity was studied using zone of
inhibition and zone >18mm was considered as
positive result as shown in Table 7,8 and Figure 3,4
for MRSA. It was observed that delonix regia seeds
extract shows greater zone of inhibition against
Methicillin resistant Staphylococcus aureus (MRSA),
as compared to flower extract.

Table No: 1 Morphology of Flowers and seeds of Delonix regia

Flowers Seeds
Colour Green Brown
Odor Odorless Odorless
Taste Bitter Bitter
Shape Ovate Ovate
Size *length Each leaf is 30-50 cm long with 20 to | Each seed of 1-2 ¢cm long and
*width 40 pairs of primary leaflets 1lcm wide

Table No: 2 Ash values for the Delonix regia Flowers and seeds powder

S. No. Type of ash (Pf?gs\?enr?)lge of ash Percentage of ash (seeds)
1. Total ash value 115 13.5

2. Water soluble ash value 6.2 7.4

3. Acid insoluble ash value 5.3 6.1
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Table No: 3 Florescence analysis of Delonix regia flowers

S. No. Powdered drug Day light UV light
1 Powder as such Green Green
2 Powder + Fecls Green Light green
3 Powder + conc. HCI Dark Green Black
4 Powder + 1M NaOH Green White
5 Powder + AgNOs Green Dark green
6 Powder + CCl.4 Green Green
7 Powder + Methanol Green Green
8 Powder + lodine solution Brown Brown
Table No: 4 Florescence analysis of Delonix regia seeds
S. No. Powdered drug Day light UV light
01 Powder as such Yellow yellow
02 Powder + Fecls Yellow Light yellow
03 Powder + conc. HCI Yellow Dark yellow
04 Powder + 1M NaOH Yellow Yellow
05 Powder + AgNOs; Yellowish Orange
06 Powder + CCl,4 Yellowish green Yellow
07 Powder + Methanol Yellow Yellow
08 Powder + lodine solution Yellow Yellow

Moisture content:
Moisture content of Delonix regia flowers powder was found to be 8.4%v/w and moisture content of Delonix regia
seeds powder was found to be 5.8%v/w.

Table: 5 Phytochemical analysis of Delonix regia plant seed and flower etracts

S.NO TEST NAME OF ANALYSIS OF REPORT
PHYTOCONSTITUENT Seeds Flowers
1 Salkowski Test Steroids ++ +
2 Iscugajiu Test Tri Terpenoids | —memmmemeee | e
3 Foam Test Saponins ++++++++ +++
4 Mayers Test Alkaloids ++++ +++
5 Molischs Test Carbohydrates ++++++ ++++++
6 Ferric Chloride Test Flavonoids ++++ ++++
7 Keller-Killiani Test Cardiac Glycosides =~ | --------mmommmemem | e
8 Ferric Chloride Test Phenolic Compounds ++++++ ++++++

Note: +++ indicates Miniscule Amount of phytochemical in the Extract
++++++ indicates Abundant Amount of phytochemical in the Extract
indicates absence of phytochemical in the Extract
Table 6: Antimicrobial activity of Ethanolic extract of seeds against MRSA

Test Inhibition Zone (mm)* MIC of Seed extract Standard pg/ml
organism pg/ml Pencillin-G
26+0.3 2.0
24+0.6* 1.75
18+0.3 1.5 2.33
MRSA 16+0.4 1.25
16+0.4 1.00

*Values are meanSD of three replications
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Figure: 3 Ethanolic seed extract zone of inhibition
Table 7: Antimicrobial activity of Ethanolic extract of flowers against MRSA

Test Inhibition Zone (mm)* MIC of Flowers extract | Standard pg/mi
organism pg/mi Pencillin-G
21+0.3 2.0
18+0.6* 1.75
16+0.3 15 2.33
MRSA 12+0.4 1.25
12+0.4 1.00

*Values are meanzSD of three replications

Figure: 4 Ethanolic Flower extract zone of inhibition

CONCLUSION:

Our studies have suggested that the plant delonix
regia is found to be a potential antimicrobial agent
against gram  positive  Methicillin  resistant
Staphylococcus aureus (MRSA) the seeds exhibits
MIC value of 1.75 pg/ml for seeds and 2.0pg/ml of
flowers of flowers respectively. The activity of the
delonix regia extracts provides preliminary scientific
validation for the traditional medicinal use of this
plant. Thus it can be concluded that the plant can

serve as potential therapeutic agent however, the
application of any compounds to medicine will
require safety and toxicity issues to be addressed.
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