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Abstract Delonix regia contains many biologically interesting phytochemicals including flavonoids, alkaloids,
steroids, saponins, tannins and carotenoids.Leaves are rich source of B-sitosterol and lupeol. Delonix regia is used
traditionally against malaria and bacterial infections.Leave extract possesses a hypoglycemic effect. In this study,
GC-MS analysis of Delonix regia oil revealed the presence of the following major constituents: (i) 9,12-
octadecadienoic acid methyl ester (43.07%) (ii) hexadecanoic acid methyl ester (21.33%); (iii) 9-octadecenoic acid
methyl ester (14.51%) and (iv) methyl stearate (14.12%). The studied oil showed weak activity against Escherichia
coli and partial activity against Pseudomonas aeruginosa, Staphylococcus aureus and Bacillus subtilis. However, it
did not exhibit any anticandidal activity. It also showed moderate antioxidant activity.
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Introduction

The history of herbal medicines extends for centuries [1,2]. During the last decades there have been a renewed
interest in herbal medicine, specially in developing countries [3,4]. In contrast to modern drugs, herbal medicine has
fewer adverse effects beside being affordable [5]. This explains why the use of natural remedies considerably
increased in recent decades [6].

Delonix regia (royal Poinciana) is a plant in the legume family (Leguminacea). This plant is well known for its
seasonal red-orange bloom [7]. It has been reported that Delonix regia contains many biologically interesting
phytochemicals including flavonoids, alkaloids,steroids, saponins, tannins and carotenoids [8-12]. Seeds contain
galacomannon [13], while leaves are rich source of B-sitosterol and lupeol [13]. Delonix regia is used traditionally
against malaria and bacterial infections [14-16]. It has been shown that the leave extract possesses a hypoglycemic
effect[17].

Materials and Methods

Plant material

Delonix regia seeds were collected from a forest reserve around Damazin-Sudan. The plant was identified and
authenticated by direct comparison with a reference herbarium sample.

Instruments
For GC-MS analysis a Shimadzo GC-MS-QP2010 Ultra instrument with a RTX-5MS column (30m, length; 0.25mm
diameter; 0.25 um, thickness) was used.
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Methods

Extraction of oil

Powdered seeds of Delonix regia (300g) were macerated with n-hexane for 72hr. The solvent was removed under
reduced pressure giving the oil.

GC-MS analysis
Delonix regia seed oil was analyzed by GC-MS using a Shimadzo GC-MS-QP2010 Ultra instrument under the
following chromatographic conditions:

Table 1: Chromatographic conditions
Column oven temperature 150 °C

Injection temperature 300 °C
Injection mode Split

Flow control mode Linear velocity
Total flow 50.0 ml/min
Column flow 1.54 ml/sec
Linear velocity 47.2 cmisec
Purge flow 3.0 ml/min
Spilt ratio -10

Antimicrobial assay

Microbial strains

The antimicrobial activity was screened using two G+ve strains: Staphylococcus aureus, Bacillus subtilis; two G-ve
stains: Escherichia coli, Pseudomonas aeruginosa and the fungal species: Candida albicans.

Inoculum preparation

For bacteria, each of the bacterial strain was cultured in Mueller Hinton agar slants at 35 °C. Fungal strain was
cultured in Sabouraud dextrose agar at 37 °C. The microbial growth was harvested using sterile saline solution (5
ml) and diluted to a viable cell count of 10" CFU/ml.

Antibacterial activity

The disc diffusion assay was used to screen the antibacterial activity. As basal layer, ten ml of Mueller Hinton agar
was poured into sterile Petri dishes followed by 15 ml of seeded medium previously inoculated with bacterial
suspension. Sterile filter paper discs (6mm) loaded with the test oil (100mg/ml) were placed onto the top of the
Mueller Hinton agar plates. The plates were incubated at 35°C for 24h. After incubation inhibition zones were
measured as indicator of antibacterial activity.

For antifungal activity, the same procedure was adopted but instead of Mueller Hinton agar Sabouraud dextrose agar
was used and incubation continued here for 72h at 37°C.

GC-MS analysis

Delonix regia oil was extracted by hexane and analyzed by GC-MS. The analysis revealed the presence of 19
components. The constituents have been identified through retention times and mass spectra using (NIST) library.
The total ions chromatograms is shown in Fig. 1 and the different constituents of the oil are presented in Table 1.
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”Figuré 1: Tatal ions chrrcimatogrramsdi)f the oil
Table 2: Constituents of the oil

Mo, MName Fet.Time  Area Area¥
1. Methyl tetradecanoate 14181 172318 013
2. Pentadecanoic acid, methyl ester 15311 952238 004
3. 7,10-Hexadecadienoic acid, methyl ester 16.083 65050 003
4. 7-Hexadecenoic acid, methyl ester, [Z)- 16.148 75104 0.03
3. S-Hexadecenoic acid, methyl ester, [Z}- 16191 823955 038
| 6. Hexsdecanoic acid, methyl ester | 16.333 4370758 | 2133 |
7. ris-10-Heptadecenoic acid, methy| ester 17.208 164826 002
3. Heptadecanoic acid, methyl ester 17.420 345441 016
| O 89,12-Octadecadiencic acid [Z,Z)-, methyl ester 18170 93620223 | 4307 |
10. 9-Octadecenoic acid [Z)-, methyl ester 18205 31552316 14 51
11. 9-Octadecenoic acid, methyl ester, [El- 18241 4478398 2.04
12. Methyl stearate 15414 30709615 14.12
13. 11-Octadecynoic add, methyl ester 19,911 2878316 132
14. ris-11-Eicosenoic acid, methy| ester 20042 891557 041
13. Eicosanoic acid, methyl ester 20.258 2567774 113
16. Heneicosanoic acid, methyl ester 21127 92342 004
17. Dooosanoic acid, methyl ester 71964 1376728 063
18. Tricosanoic acid, methyl ester 22770 350701 016
19. Tetracosanoic acid, methy | ester 23543 738575 034

Major components are:

(i) 9,12-octadecadienoic acid methyl ester (43.07%)

(i) Hexadecanoic acid methyl ester (21.33%)

(iii) 9-Octadecenoic acid methyl ester (14.51%)

(iv) Methyl stearate (14.12%).

The mass spectrum of 9,12-octadecadienoic acid methyl ester is shown in Fig.2. The molecular ion: M*[C1gH3,0,]"
corresponds m/z 294 (R.T. 18.170). The peak at m/z 263 corresponds to loss of a methoxyl function. Figure 3
presents the mass spectrum of hexadecanoic acid methyl ester. The signal at m/z 270 (at R.T. 16.399) corresponds
M*[C17H340,]", while the peak at m/z 239 is due to loss of a methoxyl. The El mass spectrum of 9-octadecenoic
acid, methyl ester is shown in (Fig. 4). The signal which appeared at m/z 296, with R.T. 18.205 is due to
M*[C1H360,]" , while the peak at m/z 265 is due to loss of a methoxyl group. Fig. 5 shows the mass spectrum of
methyl stearate. The signal at m/z 298 (R.T. 18.414) corresponds M" [CygH350,]", while the peak at m/z 267
corresponds to loss of a methoxyl.
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Figure 2: I\Tflass spectrum of 9,12-octadecadienoic acid methyl ester
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Figure 3: Mass spectrum of hexadecanoic acid methyl ester
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Figure 4: Mass spectrum of 9-octadecenoic acid methyl ester
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Figrue 5: Mass spectrum of methyl stearate

Antimicrobial assay

The oil was evaluated for antimicrobial activity against standard microorganisms using disc diffusion method. The
average of the diameters of the growth inhibition zones are presented in Table 3. Results were interpreted in
conventional terms: (<9mm: inative; 9-12mm: partially active; 13-18mm: active;>18mm: very active). Ampicilin,
gentamicin and clotrimazole were used as positive controls. The studied oil showed weak activity against
Escherichia coli and partial activity against Pseudomonas aeruginosa, Staphylococcus aureus and Bacillus subtilis.
However, it did not exhibit any anticandidal activity.

Table 3: Inhibitory effect of Delonix regia oil
Sample Sa|Bs|Ec|Ps|Ca
Oil(100mg/ml) 1010|1319 |-
Ampicilin(40mg/ml) 30|15 |- |- |-
Gentamicin(40mg/ml) | 19 |25 |22 |21 | --
Clotrimazole(30mg/ml) | -- | -- | -- | -- | 38
Sa.: Staphylococcus aureus; Ec.: Escherichia coli; Pa.: Pseudomonas aeruginosa; Bs.: Bacillus subtilis;
Ca.: Candida albicans
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Antioxidant activity
The antioxidant capacity of Delonix regia oil was measured. Evaluation of the antioxidant activity was carried out
by measuring the capacity of the test sample against stable DPPH radical. The change in color is measured
spectrophotometrically at 517 nm. As depicted in Table 4, the oil exhibited moderate antioxidant activity. Propyl
gallate was used as a positive control.
Table 4: Antioxidant activity of the oil

Sample Antioxidant activity

Propyl gallate 89 +0.01

Delonix regia oil  50.1 £0.25
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