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ABSTRACT

Aims: To evaluate the In vitro cytotoxic effects of the hydro ethanolic extract (HEE) of the
Delonix regia flowers against different cell lines.
Methodology: The dried Delonix regia flowers are subjected to soxhlet extraction by
using 70% ethanol. The dried extract was used to determine the qualitative preliminary
phytochemical analysis, total phenolic and flavonoid content. The cytotoxic property of the
extract was determined by using MTT assay against breast cancer (MCF-7), cervix
(HeLa), brain and colon cancer cells. Tamoxifen is used as a standard for all the cell lines.
Results: Qualitative phytochemical tests of extract HEE showed the presence of sugars,
flavonoid, tannins, phenolic compounds, steroids and saponins. The percentage of
phenolic and flavonoid content was determined as 31.42 mg/g, 29.22 mg/g respectively.
The cytotoxic activity of the extract showed, IC50 concentrations (μg/ml) against MCF-7
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(breast), carcinoma of cervix HeLa cells, carcinoma of the brain, and carcinoma of colon
cells against tamoxifen  are 141.6 ± 0.08, 223.7 ± 2.16, 173.9 ± 0.7, 168.33 ± 0.04
respectively.
Conclusions: The experimental data clearly demonstrate the hydro ethanolic extract
(HEE) showed cytotoxic properties against human cancer cells.

Keywords: Delonix regia, Hydro ethanolic extract (HEE), Flavonoids, MCF-7 Cell line.

1. INTRODUCTION

Delonix regia (Bojer ex.Hook.) (Family: Caesalpiniaceae) commonly known as Krishnachura,
Tabachine, Malinche and Gulmohar. It is usually grown as an ornamental tree, and given the
name ‘Royal Poinciana’ or ‘Flamboyant’. [1], best growth flowering and of this plant is
observed when it is in sun location [2]. Prior studies were reported about Delonix regia
flowers showed anti-inflammatory, analgesic and antimicrobial properties [3].The literature
survey reveals that the flowers of Delonix regia contain flavonoids and flavanoid glycosides
[4]. Other reports are also revels the presences of carotenoides, tannins, saponins, steroids,
alkaloids and β-sitosterol [5]. Adje et al. 2008 reported about anthocyanin characterization of
the plant D. regia flower anthers are a rich source of zeaxanthin [6]. Other report explains,
fractionation of the ethanolic extract of the flowers of Delonix regia led to the isolation of
three sterols, namely, stigmasterol (1.54 %), β-sitosterol and its 3-O-glucoside, a triterpene,
namely, ursolic acid and four flavonoids: quercetin, quercitrin, isoquercitrin and rutin in
addition to the amino acid L- azeditine-2-carboxylic acid [7].

The aim of the present research is, to determine the preliminary phytochemical constituents,
total phenolic, flavonoid contents and cytotoxic activities of hydro-ethanolic (70%) extract of
Delonix regia flowers on different cell lines.

2. MATERIALS AND METHODS

2.1 Collection of Plant Material

Delonix regia flowers were collected in the month of June from the area Gurunanak colony,
Vijayawada. The collected flowers were authenticated by botanist Dr. K. Madhava Chetty,
Asst. Professor, Dept. of Botany, Sri Venkateswara University, Tirupati. Herbarium specimen
was deposited in the Department of Pharmacognosy, NRI College of pharmacy, with
specimen no.NRI/COL/P.COG/DR1 (Flowers).

2.2 Preparation of Extracts and Qualitative Preliminary Phytochemical
Analysis

The shade-dried powder of flowers was subjected to extraction in soxhlet extractor with 70%
ethanol (Hydro-ethanolic) for 48 hours (extract yield: 13.5%) and extract is collected. The
collected extract is evaporated to dryness using a rotary evaporator; the dry residue was
stored in desiccators until use. Further, a qualitative preliminary phytochemical analysis was
performed. Preliminary phytochemical screening of extract by using standard methods for
identification of reducing sugars [8], protein [9], fats[9], resins[10], tannins[10], steroids[10],
alkaloids[10 ],flavonoids[11],saponins [8], and phenols[12].
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2.3 Determination of Total Phenolic Content

The concentration of phenolic content present in the hydro ethanolic extract (HEE) was
determined by folin-ciocalteu’s phenol reagent (FCR) [13-14]. 1 ml of the solution (contains 1
mg) of the hydro ethanolic extract (HEE) was added to 46 ml of distilled water and 1 ml of
FCR, and mixed thoroughly. After 3 min, 3 ml of sodium carbonate (2%) was added to the
mixture and shaken. A blue color was developed in each tube because the phenols undergo
a complex redox reaction with phosphomolyobdic acid in folin ciocalteau reagent in alkaline
medium which resulted in a blue colored complex, molybdenum blue.  The solutions were
warmed for 1minute, cooled at room temperature. The absorbance was measured at 650 nm
using known concentrations of catechol by using ELICO SL 244 double beam UV-Visible
spectrophotometer. The concentrations of phenols in the test samples were calculated from
the calibration plot and expressed as mg catechol equivalent of phenol per gram of sample.

2.4 Determination of Total Flavonoid Content

To determine the total flavonoidal content, stock solution of extract (HEE 10mg/ml) was
prepared with ethanol to a suitable concentration for analysis for the determination of
flavonoid content [14]. Aliquots of each extract (HEE) was pipetted out in a series of test
tubes and volume was made up to 0.5ml with distilled water; sodium nitrate (5%: 0.3ml) was
added to each tube & incubated for 5min. at room temperature; Aluminium chloride solution
(10%; 0.06ml) was added and incubated for 5 min, at room temperature; Sodium hydroxide
(1M; 0.25ml) was added and total volume was made to 1ml with distilled water. Absorbance
was measured at 510 nm against a reagent blank (Quercetin) using ELICO SL 244 double
beam UV-Visible spectrophotometer and concentration of flavonoids in the test sample was
determined and expressed as mg equivalent per gram of sample.

2.5 In vitro Anticancer Activity

2.5.1 Cell culture

Carcinoma of breast cancer [Michigan Cancer Foundation-7 (MCF-7], cervix (HeLa), brain
(U87MG) and colon (SW480) human cancer cell lines are used in this study were procured
from National Centre for Cell Science, Pune. All cancer cells were maintained in Dulbecco’s
modified essential medium (DMEM) supplemented with grown in Minimal essential medium
(MEM, GIBCO) supplemented with 4.5 g/L glucose, 2 mM L-glutamine, antibiotics (50U/mL
of Benzyl pencillin, 50μg/mL of Streptomycin and 50μg/mL of Amphotericin-B) and 5% fetal
bovine serum (FBS) (growth medium) at 37°C in 5% CO2 incubator.

2.5.2 MTT assay

The MTT assay developed by Mosmann [15] was modified [16] and used to determine the
inhibitory effects of test compounds on cell growth In vitro. In brief, the trypsinized cells from
T-25 flask were seeded in each well of 96-well flat-bottomed tissue culture plate not the
same concentration but minimum of 5000 cells per well were seeded l in growth medium
and cultured at 37°C in 5% CO2 to adhere. After 48hr incubation, the supernatant was
discarded and the cells were pretreated with growth medium and were subsequently mixed
with different concentrations of extract (8, 16, 32, 64, 128 and 256 µg/ml) in triplicates to
achieve a final volume of 100 µl and then cultured for 48 hours. The compound was
prepared as 1.0 mg/ml concentration stock solutions in PBS. Each well then received 5 µl of
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fresh MTT (0.5mg/ml in PBS) followed by incubation for 2hr at 37°C. The supernatant growth
medium was removed from the wells and replaced with 100 µl of DMSO to solubilize the
colored formazan product. Tamoxifen is taken as positive control in order to compare IC50 of
extract against standard drug used. Culture medium and solvent used as negative controls.
After 30 min incubation, the absorbance (OD) of the culture plate was read at a wavelength
of 570 nm on an ELISA reader, Anthos 2020 spectrophotometer.

2.6 Statistical Analysis

Data were represented as Mean ± SD. and IC50 values calculated were considered as
significant when compared with tamoxifen (t- test) by using Graph pad prism 5 version.

3. RESULTS AND DISCUSSION

Qualitative phytochemical tests of extract HEE showed the presence of reducing sugar,
flavonoid, tannins, phenolic compounds, steroids and saponins. The total phenolic and
flavonoid content was determined as 31.42 mg/g (R2 value: 0.998) and 29.22 mg/g (R2 value:
0.997) in HEE respectively. Based upon this total phenolic and flavonoid content, we are
design the in vitro cytotoxic activity. These contents were determined to know the any
difference in quantity of flavonoid and phenolic contents with respective to geographical
condition. Phenols and its congeners are known to cytotoxicity on various cancer cell lines
and induce caspase-mediated apoptosis activity [17,18]. The results listed in the Table 1,2,
3,  and 4, showed that percentage of inhibition and Ic50 concentrations (μg/ml) against MCF-
7 (breast), carcinoma of cervix HeLa cells, carcinoma of the brain, and carcinoma of colon
cells against tamoxifen  and HEE respectively. Figs. 1,2,3, and 4  showed the  comparison of
% inhibition of HEE vs standard against different against various cancer cell lines. Table 5
showed the IC50 values both standard and test sample (HEE) against MCF-7 (breast),
carcinoma of cervix HeLa cells, carcinoma of the brain, and carcinoma of the colon cells.
When comparison with standard tamoxifen, IC50 values of extract (HEE) are showed lower.
The results are expressed as mean±S.D (IC50) and statistical difference was tested by using
Student's t-test. A difference in the mean P value <0.01 was considered as significant. Fig.5
showed the comparison of IC50 values of HEE and Standard against different cell line.

The antitumor activity of tamoxifen through inhibits protein kinase C, facilitate apoptosis in
cancer cell, generation of oxidative stress resulting in thiol depletion and activation of the
transcriptional factor NF-kappaβ. Novotny et al., reviews the application of tamoxifen in
various cancers like melanoma, small cell lung carcinoma, pancreatic, other endocrine and
soft tissue cancers [19]. Many clinical studies explain the tamoxifen application in various
kinds of malignant diseases [20]. Tamoxifen is clinically used for treatment of breast cancer,
so it was used as a standard against MCF-7 cancer cell lines. According to a review of
literates, tamoxifen was used as a standard for other cell lines mentioned above. Previous
studies have also reported the presence of anthocyanin glycosides [21], carbohydrates,
steroids, flavonoids, tannins, phenolic compounds and other constituents of hydro ethanolic
extract Delonix regia flowers[22] Many reports suggested that flavonoids have exhibited
antineoplastic activity and antioxidant activity [23]. Other reports suggested that,
anthocyanins extract fractions showed in vitro anticancer properties [24].In a similar way,
hydro ethanolic extract (HEE) of D.regia flowers showed In vitro cytotoxic activity may be
due to the presence of flavonoid and anthocyanin content. Previous reports also explain the
presence of these constituents in glycosidal form, increases the water solubility [25]. In this
experimental study we were used 70% ethanol as solvent. Aly et al reported that
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fractionation of the ethanolic extract, it’s non-polar and flavonoid rich fraction showed
cytotoxic activities against human liver cancer cell line. This is due to the presence of
flavonoids and their efficient free radical scavenging properties may explain this liver
protection ability. So ethanolic extract of the D.regia flower may used against liver cancer
and liver toxicity mediated by chlorinated agents [7].

Table 1. Showed the mean ± S.D of % inhibition of both standard tamoxifen and test
(HEE) on MCF-7 cells

Conc. μg/ml Standard % Inhibition Test HEE
8 26.26±0.78 6.68±0.05
16 29.4±0.43 6.58±0.10
32 31.26±0.82 27.87±0.02
64 39.56±0.40 39.65±0.02
128 61.33±0.09 48.68±0.02
256 74.13±0.46 56.73±0.01

Table 2. Showed the mean±S.D of % inhibition of both standard tamoxifen and test
(HEE) on cervix HeLa cell line

Conc. μg/ml Standard % Inhibition Test HEE
8 29.38±0.34 2.59±0.59
16 36.61±0.26 18.88±0.32
32 51.79±0.49 24.39±0.50
64 61.35±0.18 33.68±0.50
128 75.65±0.57 39.46±0.10
256 78.45±0.15 50.62±0.11

Table 3. Showed the mean ± S.D of % inhibition of both standard tamoxifen and test
(HEE) on Brain cell line

Conc. μg/ml Standard % Inhibition Test HEE
8 22.52±0.18 7.10±0.03
16 35.05±0.19 14.85±0.06
32 47.07±0.53 16.92±0.02
64 60.01±0.83 30.14±0.02
128 73.29±1.07 46.58±0.16
256 82.87±0.28 55.70±0.18

Table 4. Showed the mean±S.D of % inhibition of both standard tamoxifen and test
(HEE) on colon cell line

Conc. μg/ml Standard % Inhibition Test HEE
8 23.29±0.74 7.10±0.03
16 29.37±0.98 17.89±0.07
32 54.19±0.50 28.20±0.01
64 58.67±0.22 38.52±0.02
128 71.72±0.12 42.75±0.02
256 81.76±0.32 55.49±0.02
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Table 5. Showed mean±S.D of IC50 values of standard and test (HEE). Statistical
difference was tested by using Student's t-test. A difference in the mean P value <0.01

was considered as significant

Type of cell line Standard Test   HEE
MCF-7 cells 73.48±0.71 141.6±0.08***
HeLa cell line 30.44±0.05 223.7±2.16***
Brain cell line 36.1±0.18 173.9±0.7***
Colon cell line 36.29±0.22 168.33±0.04***

Fig. 1. Comparison of % inhibition of Standard tamoxifen vs HEE against
MCF-7 cell lines

Fig. 2. Comparison of % inhibition of standard tamoxifen vs HEE
against Hela cell line
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Fig. 3. Comparison of % inhibition of standard tamoxifen vs HEE
against Brain cell line

Fig. 4. Comparison of % inhibition of standard tamoxifen vs HEE
against Colon Cell line
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Fig. 5. Comparison of IC 50 Values of HEE vs standard
against different cell line

4. CONCLUSION

The reported hydro ethanolic extract showed in vitro cytotoxic properties may be due to
presence of flavonoid content. The IC50 concentration of extract showed lower activity when
compared with standard tamoxifen; this may be due to its crude nature. This investigation
has helped to identify the compounds present in the flowers of D. regia. HEE showed
cytotoxic action on MCF-7 cell line (IC50 concentration μg/ml; 141.6 ± 0.08) when compared
with other cell line, this may be due to the presence of quercetin and rutin. Previous research
studies explained that both quercetin and rutin showed excellent anticancer properties
against breast cancer. So these flowers were used as source of antitumor agents and
flavonoids. Further studies are required to identify, which chemical constituents is
responsible for in vitro cytotoxic activity of ethanolic extracts and establish the molecular
mechanism of action with regard to their cytotoxic activity.
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