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Abstract

 Natural pigments and food colorants 
have shown a positive impact on human health 
compared to the use of synthetic pigments and 
colorants. We are reporting the oral toxicity of 
Delonix regia Raf. It has natural pigments with 
various pharmaceutical properties. The crude 
extract was obtained from the D. regia petals 
and the functional groups in the extract were 
characterized with UV, FTIR and the compounds 

the extract (5 μg/mL to 2000 μg/mL) were used 

lesser concentrations, no toxicity was observed. 
This preliminary study forms a basis for further 
animal studies. Also, it adds a new safe food 
colorant. 

Keywords: Delonix regia, Food Colorants, 
Zebra Fish, Oral Toxicity, Petal Extract 

Introduction

 Delonix regia is widely known as Flame 

protective and cytotoxic properties alongside 

diseases, but there are not many solutions 
available. One of the better ways to deal with 
this problem is to come up with new drugs that 
can be evaluated and used as a curative drug. 

D.regia
Although many bioactivities are known in various 
research studies, the systematic evaluation of 
toxicology is rarely reported. Earlier,  toxicity 

from Allium sativum L.

 Recently, most of the in vivo studies for 
toxicology and clinical studies are carried out 

since early drug discovery and toxicology 
screening; it is a preferred organism for 
biological, physiological and molecular studies 

 Danio rerio is a simple organism with 
high fecundity, low maintenance and easy to 
observe distinct eggs and experimenting in all 
stages. The OECD (Organization for Economic 

given a methodology for FET (Fish Embryo acute 



Raj and Siva

Current Trends in Biotechnology and Pharmacy
Vol. 16  (Supplement issue1) 95 -102, 2022, ISSN 0973-8916 (Print), 2230-7303 (Online)
DOI: 10.5530/ctbp.2022.2s.35

96

on Brine shrimp’s lethal toxicity was reported 
in Delonix sp. However, there have been very 

Delonix regia
report the details of extraction, characterization, 
and toxicity level of D. regia petals extract in 
Danio rerio. We believe this study will be useful 

industries.

Materials and Methods

Plant material: Delonix regia
were collected from the VIT campus during 

kept in shadow to dry for two weeks and taken 
for characterization. 

Chemicals and reagents: Chemicals and 
solvents used in the study were analytical 
standards purchased from Himedia Pvt. Ltd, 
India. Throughout the study, double distilled and 
millipore water were used.

Extraction: In a continuous soxhlet extraction 
approach, thirty grams of dried petals were 
taken and extracted using ethanol (100%). 
Along with pigments; many compounds 
get eluted in alcohol. The resulting extract 
was then subjected to rotavapor (BUCHI 

Delonixregia petals extract (DRPE) obtained 
was then calculated for the measurement of 

Characterization of DRPE:  The crude 
extract was subjected to UV spectroscopy for 

spectrum of DRPE was recorded. To study the 
functional group of this petal extract, FTIR was 

and KBr beam splitter reported a spectrum 
with a maximum of 100 scans and a resolution 

of 4cm  was used. Spectra were collected 

the manufacturer of the spectrophotometer. 
To identify the compounds and their mass the 

through library search available with the 
instrument.   

Fish breeding and embryo collection: Adult, 
wild type, Danio rerio (> 6 months old) was 

Tamil Nadu, India. Fish treatment was conducted 
in compliance with OECD No.236. In a normal 

a tank with a standard environment, water 

boiled chicken liver were fed to the broodstock.

 Standard breeding method was 
followed. Females with big bellies and males 
that are active and healthy were chosen. The 
ratio was 3 females: 5 males. The brooders were 
separated in the breeding tank till early morning 

for eggs to be protected and easy collection. 
When the light was on, spawning happened 
within 30 minutes at 5.30 am and collection of 

were then returned to their tanks and instantly 

they were rinsed with the same medium; the 
embryos which are fertilized were separated 

period). 

DRPE FET Test: The embryos of Danio rerio 
were exposed to the crude extract at various 

to the method described in OECD guidelines. 

washed and tested under the microscope. 
Samples of fertilized eggs (n=10) at 6 (hours 

DRPE concentrations. The experiment was 
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performed in triplicate. Embryo media (2 mL) 

added in each well with varying concentrations 
of DRPE (5, 10, 25, 50, 100, 250, 500, 1000 
and 2000 μg/mL).   The control (untreated 

developments were assessed for three days, 

embryos and larva were continuously examined 

exposure period.

Statistical analysis:  

followed by the multiple comparisons through 

(p<0.05). All statistical studies were conducted 

Results and Discussion

DRPE characterization

changed to yellow when diluted in ethanol. The 
ethanol extract of DRPE was analyzed in UV 

functional group of band 3325 cm  indicating 

cm
stretch), 1653 cm displays alkene 

, 
1045 cm

, 650 cm   show 

in Fig. 3 along with the predicted compounds 

through analyzing the retrieved compounds with 
the known over library search. 

Fig.1: UV Visible spectrum of DRPE wavelength 

 Danio rerio embryological changes to 
the concentration of DRPE were recorded at 

hpf were calculated and plotted as graph in 
Fig. 5. Embryo mortality rates were higher at 

In controls, there was no mortality at 24 hpf, 

treatment groups were analyzed. From 5 μg/mL 

recorded (p> 0.05). Above this concentration at 
1000 μg/mL and 2000 μg/mL, no live embryos 
were recorded even at 24 hpf. 

Morphological abnormalities

 Stable and malformed status of Danio 
rerio embryos in each treatment can be easily 
seen in Fig. 4. The untreated control group 
did not show any abnormality. Despite that, 
the treated groups (1000 and 2000 μg/mL) 
showed higher rates of malformation relative 
to the control group (p<0.05). There was no 
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abnormality in the embryos exposed to lower 
concentrations (< 250 μg/mL) of DRPE. 

 As the concentration of DRPE 
increased, the rate of malformation increased 

like bended notochord (BN), spinal curvature 

spinal curvature (SC) and dead (D) embryos, 

larva were observed in Fig. 4.

 In an earlier report, A. squamosa extract 
showed low levels of embryo survival at higher 
concentrations. In addition to that, our study 
also showed high levels of dosage, there is a 

previous article, the LD50 is estimated. DRPE 
LD50 on Danio rerio is calculated to be 234 μg/
mL, similar to A. carmichaeli 

Table 1. 

S.No Retention 
Time

Compound 
Similarity (g/mol)

Structure

1. Pentyl acetate CH3COO(CH2)4CH3

O

O

2. Catechol C6H6O2 110.11 

HO

HO

3. 12.100 Hydrofuroin C10H10O4

O

O
H

O

H
O

4.
Cyclopentene 

carboxyamide
C6H NO2

NH2O

O

5. 16.143 h e p t a n e s , C10H

H

H

6. 16.663 Eicosadiene C20H

Palmitic acid CH3(CH2)14COOH 256.42 
H

O

O

C15H32O

O
H

Phytol C20H20O
O

H

10. glycerol C H O4 330.5 O OH

OH

O
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Fig. 2: FTIR spectrum of DRPE in 4000–400 
cm2 region

Fig. 3: Chromatographic representation of 
DRPE showing the presence of ten major peaks. 

danio rerio embryos. 
The microscopic observation of Danio rerio 
embryos exposed with various concentrations 
(5, 10, 25, 50, 100, 250, 500, 1000, 2000 μg/

notochord), SC (spinal curvature), TCF (twisted 

 D. regia petals were collected and 
extracted similar to the previously reported 
extraction procedures as they have also 
used ethanol as a solvent for the high yield 

identical to the report where they have tried 

maximum yield mentioned was around 20% 
which again is matching to our extraction yield 

from many Delonix

have reported some of the compounds from D. 
regia petals extracted with ethanol.   

compounds predicted in our study are similar to 
the early reports where they used M. merculiaris 

were matched with the compounds retrieved 

P. pulchellum, 

substrates. 

 The most responsive process against 
external stimulus is the early maturation of 
embryos from toxic chemicals, mechanical 

our study revealed a substantial rise in the 

which led to a decline in the rate of survival; 
organ malformation and delayed hatching 
rate. In comparison, heart and blood supply 

fertilization and it is the earliest internal organ 
to form and operate properly. The vulnerability 

seen in many articles. Ethanolic extract of C. 
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 As we look forward to using DRPE 
in the food and pharmaceutical industry, our 
primary concern is to study its toxicity. The 
compounds are characterized using UV, FTIR 

catechol, hydrofuroin, palmitic acid and phytol. 

(Danio rerio
to 2000 μg/mL) were used and the concentration 
above 1000 μg/mL was found to be exhibit toxic 

Thus it is proved that 250 μg/mL would be safe 
in the food and pharma industry. This work is 

Delonix 
regia petals extract.  
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