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Abstract

Degenerative diseases can be prevented by natural antioxidants in plant. Yellow tabebuia flower is the natural
antioxidants. Plant extracts can be developed into green synthesis nanoparticle to increase the effectiveness as
medicinal materials. This research aims to determine the characteristics of yellow tabebuia flower extract
nanoparticles and bioactivity as antioxidants. The methods included preparation and extraction of simplisia
using ethanol solvent by maceration and sonication methods. The extract was determined flavonoid and phenol
content by colorimetric method and antioxidant activity by DPPH method. The extract was also made into nano
particles by ionic gelation method, with variations in the addition of tween 80 as much as 0.5, 0.75 and 1 ml.
The results of this research are extract has a yield 13.09%, contains flavonoids, tannins, phenolics, alkaloids,
saponins and terpenoids/steroids. The use of ionic gelation method can reducing particle size. Three formulas
made the variation of surfactant addition has a particle size of 47-283 nm, in addition tween 80 1 ml has the
smallest particle size of 47 nm with a zeta potential value of 39.3 mV.
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1. INTRODUCTION

In the current times, especially unhealthy lifestyles can cause degenerative diseases.
According to WHO data up to 2018, degenerative diseases such as cancer, stroke, heart
disease, diabetes may lead to death nearly 36 million people’s. Estimates are that by 2030,
there will be 52 million deaths caused these diseases (Riskesdas, 2018). To prevent these
diseases, antioxidants are needed to neutralize the presence of free radicals. Source of
antioxidants can be derived from synthetic antioxidants and natural antioxidants. Natural
antioxidant compounds can be obtained from plants such as leaves, flowers and fruits
(Purwanto et al., 2017). One of the plants that has potential as an antioxidant is yellow
tabebuia (Tabebuia aurea).

Tabebuia is one of the plants whose beautiful flowers can attract the attention of many
people. So this plant is widely known as an ornamental plant because it has very beautiful
flowers. In addition, yellow tabebuia (Tabebuia aurea) can be used in traditional medicine
(El-Hawary et al., 2021). Tabebuia species are widely used in traditional medicine as anti-
inflammatory, treatment of malaria, skin infections, stomach disorders, anticancer,
antibacterial, antifungal, snake venom neutralizer, and antidiabetic (Ferraz-Filha et al., 2017,
Ferreira-Junior et al., 2015; Malange et al., 2019; Paes et al., 2014; Sch, 2013).

Based on previous research, ethanol extract of yellow tabebuia bark contains

phytochemical compounds such as flavonoid, alkaloid, tannin, terpenoid, steroid, phenolic
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and saponin (Sch, 2013; Sobiyana et al., 2019). Currently, many studies have been conducted
on yellow tabebuia bark, but on the flower part is still not widely reported. This research were
investigated about the content of phytochemical compounds and antioxidant activity from
yellow tabebuia flowers.

Size and particle form is the factors that affect drug effectiveness. Particle size affects
the solubility, absorption and distribution of the drug (Essien et al., 2022). One of the
development technology to increase the effectiveness of drugs is nanoparticle greensynthesis.
Biosynthesis methods (green synthesis) are being developed as an alternative to making
nanoparticles, that are economical and eco-friendly compared to chemical and physical
methods. Nanoparticle biosynthesis can carried out using plant extracts. Due to their diverse
and complex composition, compounds contained in extracts such as alkaloids, flavonoids,
saponins, steroids, terpenoids and tannins will act as reducing agents and stabilizers of
nanoparticles (Bansal et al., 2020)

Nanoparticles that are often used as drug delivery and are not harmful to the body are
chitosan nanoparticles (Putri et al., 2019). Chitosan is a natural polysaccharide that is non-
toxic and biodegradable, besides that chitosan enable to form gels in an acidic atmosphere,
chitosan also has properties as a matrix in drug delivery systems (D. Fitri et al., 2020;
Khandbahale & Saudagar, 2017). One of the methods used for the synthesis of chitosan
nanoparticles is the ionic gelation method (D. R. Fitri et al., 2021). This method is simple and
easy to control (D. Fitri et al., 2020). The principle method is the electrostatic interaction
between the amine group on positive charge chitosan and negative charge NaTPP polyanion
forming a complexation between different charges, and the result chitosan nanoparticles to
become more stable. Based on this description , the aim of this research to determine the
characterization of yellow tabebuia flower extract nanoparticles and bioactivity as

antioxidants.

2. METHODS
Materials and tools
The materials used in this research were yellow tabebuia flowers, 96% ethanol,
Quercetin, Ethanol absolute, AICl;, Na,COs;, Asam galat, DPPH, DMSO, Natrium
tripoliposfat, kitosan, tween 80. Chemicals for qualitative analysis, were distilled water, HCL
p.a., dragendorff reagent, Mg powder, Lieberman-Buchard reagent, FeCl; p.a. Merck. The
tools used were grinder, sieve, analytical balance, desiccator, vacuum pump, Buchner funnel,

rotary evaporator, oven, vortex, spectrophotometer, particle size analyzer (PSA).
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Preparation of Simplisia

Yellow tabebuia flowers derived from Malang, East Java, Indonesia. Flowers are
washed with clean flowing water to remove dirt and dust. Fresh tabebuia flowers that have
been cleaned are then dried in the sun covered with a black fabric cover until the flowers
become easily crushed. Dried tabebuia flowers are then dry sorted and crushed using a
grinder and sieved using a 60 mesh sieve.
Extraction

Simplisia 180 g was extracted with 1:8 ethanol solvent for 24 hours by using
maceration method and then sonication for 35 minutes with a frequency of 40 KHz.
Furthermore, the filtrate was evaporated using a rotary evaporator (Susanti et al., 2021).
Preparation Tabebuia Nanoextract

Yellow tabebuia flower extract 50 mg was dissolved in 0.5 mL of DMSO and add 15
ml 0.1% NATPP. The mixture of extract and NATPP was slowly poured into 45 mL 0.2%
chitosan solution and stirred with a magnetic stirrer for 10 minutes. Next, 0.5 mL tween 80
was added and stirred using a magnetic stirrer for 20 minutes until all of the NATPP solution
ran out and a nano particle suspension was formed (D. R. Fitri et al., 2021). This treatment
also doing on two formulas with variations in the addition 0.75 and 1 ml tween 80.

Table 1. Yellow Tabebuia Flower Nanoextract Formula

Formula 1 2 3
DMSO 05 05 05
Natrium tripolyposphate (NATPP) 0,1% 15 15 15
Chitosan 0,2% 45 45 45
Tween 80 05 075 1

Phytochemical Screening
Phytochemical screening is carried out by color reactions including flavonoids,
alkaloids, saponins, tannins, phenolics, terpenoids / steroids, and essential oils (Shaikh &

Patil, 2020)

3. RESULT AND DISCUSSION
Characteristics Tabebuia Flower Extract
The extraction process of tabebuia flowers was carried out by a combination of two
extraction methods, maceration and followed by sonication. The purpose of combination
method to get yield extract greater. Tabebuia flower ethanol extract 23.57 g produce a yield
value of 13.09%. According by previous research, 60-minute sonication method produces a

greater percentage yield than maceration method for 7 days. (Debiasi et al., 2021). So the
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combining extraction methods, will be produces a greater extract yield than using only one
extraction method. The high yield results indicate that the chemical compounds that also can
be extracted so quite large (Briones-Labarca et al., 2019).

Table 2. Yield and Extract Color
No Variable Characteristics

1  Yield 13,09%
2 Color Coklat gelap
3 Consistency Pasta

Table 2 showed that the color of the extract is dark brown, because the flower samples
when dried the color turn brown due to oxidation process. The consistency of the extract is
pasta because the extract produced is very concentrated.

Extract Phytochemical Screening

The results show that the ethanol extract of tabebuia flowers contains all secondary
metabolites (Table 3).

The secondary metabolites in tabebuia flower extract include phenolic compounds
(flavonoids, tannins, and phenols), alkaloids, saponins, and triterpenoids. The phenolic
compound has beneficial in health such as antioxidant, antimicrobial, anti-inflammatory,
anticancer, antidiabetic and cardioprotective activities (Cosme et al., 2020)

Table 3. Extract Phytochemical Screening
No Secondary Metabolites Result Test
Flavonoid +
Alkaloid +
Saponin +
Tanin/Phenol +
Triterpenoid/steroid +
Essential oil -
Note: + (presence); - (absence)

N Ul D WIN -

Flavonoids are the largest group of phenol compounds found in nature. These
compounds are responsible for the red, purple, blue, and yellow colors in plants. (Teng &
Chen, 2019). Flavonoids are natural phenolic compounds that have potential as antioxidants.
Flavonoids are derivatives of 2-phenyl-benzyl-y-pyrone with biosynthesis using the
phenylpropanoid pathway. Flavonoids act as antibacterial, anti-inflammatory, antioxidant and
antidiabetic (Early Febrinda et al., 2013).

Alkaloids are the most common secondary metabolite compounds that have nitrogen,
found in plant and animal tissues. In general, alkaloids have one or more nitrogen atoms with
base character so they are called alkaloids. Alkaloids function to protect plants from disease,

pest attacks, as development regulators, and as mineral bases to regulate ion balance in parts
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of the plant included in the secondary metabolite group, the function of alkaloids as
antibacterial, antibiotic and antiviral (Chiangnoon et al., 2022; Cushnie et al., 2014).

Saponins are a group of compounds with amphiphatic glycoside structures in a
complex form consisting of steroids and triterpenoids. Saponins have biological activities
such as maintain heart muscle, inhibit platelet aggregation, improve heart blood circulation,
improve peripheral circulation, decrease cholesterol and blood triglycerides level. (Anwar &
Hussain, 2017) also have hemolytic activity, antiinflammatory, antibacterial, antifungal,
antivirus, anticancer and cytotoxic activity (Ashour et al., 2019). Plant steroid compounds are
reported act as anti-inflammatory, decrease cholesterol level (Ogbe et al., 2015), antitumor,
immunosupresif, hepatoprotective, antibacterial, sex hormone activity, antihelmintic and
cardiotonic (Patel & Savjani, 2015).

Tabebuia Nanoextract

The process of making nanoextracts, the ionic gelation method is used by mixing
chitosan polymers and sodium tripolyphosphate which will produce interactions between
positive charges on the amino groups of chitosan with negative charges of tripolyphosphate
to form colloids with sizes on a nanometer scale. The result of organoleptical nanoextract
show in table 4.

Table 4. Organoleptical Test Result of Tabebuia Flower Nanoextract
Organoleptical

Color Texture Odor

1 Yellow light Liquid Typical tabebuia flower

2 Yellow light Liquid Typical tabebuia flower

3 Yellow light  Liquid Typical tabebuia flower

Formula

The results from the three formulas have the organoleptical standards, the solution
looks clear and there is no sediment or phase separation.

The characteristics of yellow tabebuia flower extract nanoparticles can be seen from
the size of the nanoparticles and the zeta potential value. Particle size can affect the release
system of a drug both oral, parenteral, rectal and topical preparations. A decrease in particle
size can increase the absorption rate and affect the dissolution process of the active substance.
Tabebuia flower extract has a particle size of 2,386 um. From the extract was made into three
formulas. The result of three formulas, the particle size and potential zeta value show in table

5.
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Table 5. Particle Size and Zeta Potential Value Yellow Tabebuia Flower Nanoextract
Formula Particle Size Zeta Potential Value

1 0,283 um 34,6 mV
2 0,246 ym 355mV
3 0,047 uym 39,3 mV

From the three formulas, the smallest particle size was obtained in formula 3. Based
on the results, particle size is influenced by the addition of surfactant. If more of surfactant
added, the the particle size produced smaller. The result same with previous research with the
addition of tween 80, the size of nanoparticles becomes smaller and the characteristics of
emulgel preparations are getting better (Baskoro Sanaji et al., 2019). The addition of
surfactants produces a uniform nanoparticle size that serves to minimize the occurrence of
agglomeration between particles so that the nanoparticle formation process perfectly. The
hydrophobic and hydrophile properties possessed by surfactants will maintain the final
particle size so that the resulting nanoparticles are more stable (Ismayana et al., 2017).

Besides particle size, zeta potential is one of the most important characterizations of
nanoparticles. The main reason for testing zeta potential is to predict the stability of colloidal
solutions. Nanoparticles with zeta potential values smaller than -30 mV and larger than +30
mV have higher stability (Abdassah, 2017). In this research, the three formulas have zeta
potential values above 30 mV. So it can be concluded that the nanoparticles formed from

each formula have good stability.

5. CONCLUSION
Yellow tabebuia flowers extracted using 96% ethanol solvent has a yield value of
13.09%. The extract contained secondary metabolites of flavonoids, tannins, phenolics,
alkaloids, saponins and terpenoids/steroids. The use of ionic gelation method in the
preparation of nanoparticles proved effective in reducing particle size. Three formulas with
the variation of surfactant addition has a particle size of 47-283 nm, in formula 3 has the
smallest particle size of 47 nm with a zeta potential value of 39.3 mV. This shows that the

particle size is also influenced by the addition of surfactant.
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