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ABSTRACT

It is widely recognized that enhanced oxidative stress, characterized by the overproduction and
accumulation of free radicals, plays a significant role in the pathogenesis and progression of various human
ailments. Nyctanthes arbortristis, commonly known as the Night-flowering Jasmine, has long been
recognized for its therapeutic properties in traditional medicine. In this study, we investigated the in vitro
antioxidant potential and cytotoxicity of Nyctanthes arbortristis flower extract using the SW982
rheumatoid arthritis cell line. The flower extract was prepared using standard protocols and subjected to
various antioxidant assays, including DPPH, ABTS, H,O,, and NO assay. Our results revealed significant
antioxidant activity of Nyctanthes arbortristis flower extract, evidenced by dose-dependent scavenging of
DPPH, ABTS, H202, and NO. The flower aqueous and oil extract showed antioxidant potentials. The
extracts phytochemical profiling through GCMS and HPLC identified various bioactive constituents like
beta sitosterol, stigmasterol and quercetin. Furthermore, the extract demonstrated dose-dependent cytotoxic
effects on SW982 cells, indicating that the oil extract was highly toxic then the aqueous extract. This study
demonstrates that flower oil and aqueous extract is the best solvent for extracting phenolics and flavonoids
from N. arbortristis. High phenolic and flavonoids content support the antioxidant capability of M.
arbortristis as a possible natural antioxidant source. These findings underscore the therapeutic potential of
Nyctanthes arbortristis flowers in combating oxidative stress and warrant further exploration of its
pharmacological applications in rheumatoid arthritis.
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INTRODUCTION

The Nyctanthes arbortristis tree, which belongs to the Oleaceae family, is a deciduous tree that is indigenous
to Southeast Asia, including India and Myanmar (Parekh & Chanda, 2007). Different portions of this plant,
which is commonly known as the Night-flowering Jasmine or Parijat, have been utilised in traditional
medicine for millennia due to the unique pharmacological qualities that it possesses (Khatune et al., 2001).
The blooms of Nyctanthes arbortristis, in particular, have garnered interest due to the possible therapeutic
advantages that they possess, which include anti-inflammatory, analgesic, antipyretic, and antioxidant
qualities (Agrawal and Pal, 2013). Phytochemical studies on Nyctanthes arbor-tristis report the presence
of essential phytoconstituents such as nyctanthic acid, -sitosterol, oleanolic acid, lupeol, ascorbic acid and
phenolic compounds like tannins, glycosides and flavonoids etc. (Kannadhasan et al., 2012). Rheumatoid
arthritis, often known as RA, is a chronic inflammatory condition that is characterised by inflammation of
the synovial joints. This inflammation ultimately results in increasing joint destruction and disability
(Baecklund et al., 2006). Oxidative stress, which is caused by an imbalance between the generation of
reactive oxygen species (ROS) and antioxidant defence systems, is a significant factor in the
pathophysiology of rtheumatoid arthritis (RA) (Ahmed et al., 2019). As a result, natural antioxidants that
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are generated from medicinal plants have garnered a substantial amount of interest as prospective
therapeutic agents for the management of rheumatoid arthritis and the difficulties that are associated with
it (Kang & Ji. 2012). Over the past several years, there has been an increasing interest in investigating the
antioxidant and cytotoxic characteristics of plant extracts in relation to a variety of illness situations, such
as cancer and autoimmune diseases (Sharma et al., 2021). An important in vitro model for researching the
pathogenesis of rheumatoid arthritis (RA) and assessing prospective therapeutic approaches is the SW982
cell line, which was generated from the synovial tissue of a patient who was diagnosed with RA. Utilising
the SW982 RA cell line, the purpose of this work was to explore the antioxidant capacity and cytotoxic
effects of floral extracts derived from Nyctanthes arbortristis in vitro. By gaining an understanding of the
pharmacological qualities of Nyctanthes arbortristis flowers, one may get significant insights into the
possible therapeutic uses of these flowers in the management of rheumatoid arthritis and other disorders
associated to it.

MATERIALS AND METHODS

Collection of plant material and extracts preparation

Fresh flowers of Nyctanthes arbortristis were collected from Maharshi Dayanand University, Rohtak, in
the morning between 6:00 and 8:00 AM. The collected flowers were then dried at room temperature for 3
to 5 days until completely dry. Subsequently, the dried flowers were powdered using a mechanical grinder.
For the preparation of extracts, 50 grams of the powdered sample were taken for each extraction. The
powdered sample was then subjected to extraction using a Soxhlet extractor with 300 ml of the desired
solvent. The extraction process was carried out to ensure maximum extraction efficiency. After the
extraction process, the solvent was evaporated to dryness using a rotary evaporator at 45°C. This resulted
in the formation of dry extracts. The dry extracts were carefully collected and stored in a refrigerator at 4°C
to maintain their stability and prevent degradation until further analysis or use in experiments (Parekh &
Chanda, 2007).

Hydro distillation:

A conventional technique for extracting essential oils from different plant components is hydrodistillation.
It is renowned for being easy to use and efficient in removing aromatic chemicals from plant sources. The
plant material(flower) and water are normally contained in a round-bottom flask that is part of the hydro
distillation equipment. The essential oil vapors from the plant material are carried by the steam produced
when the flask is brought to a boil. Steam carrying the vapours of essential oils rises through the device and
reaches a condenser. The steam condenses back into a liquid state as a result of the condenser cooling it. A
Clevenger extractor or separator receives the condensed combination of water and essential oil that comes
from the condenser. Due to variations in density, the oil and water in the Clevenger extractor split into two
layers. The lighter essential oil separates and floats to the top of the water. To prevent deterioration from
light and air, the obtained essential oil is kept in sealed, dark containers (Barros ef al., 2022).

Evaluation of antioxidant capacity:

DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical scavenging assay:

An evaluation of the antioxidant activity of the test samples was carried out by determining their capacity
to scavenge free radicals. This capability was assessed by monitoring the change in optical density of DPPH
(2,2-diphenyl-1-picrylhydrazyl) radicals. There were several different quantities of flower oil and aqueous
extracts that were made. These concentrations were 20, 40, 60, 80, and 100 pg/ml. DPPH, which is a stable
free radical with a nitrogen centre, is responsible for the violet-blue hue that floral oil solutions obtain.
When a substrate that is capable of contributing hydrogen atoms is introduced into the DPPH solution, the
reaction results in the formation of a yellow product known as dipheny! picryl hydrazine. To make a DPPH
solution with a concentration of 0.5 mmol/L, 95% methanol was utilised. The test tube was filled with 1 ml
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of extracts of varying strengths and 2 mL of DPPH solution at a concentration of 0.5 mnol/L. The mixture
was allowed to sit at room temperature and exposed to darkness for a period of half an hour (Manzocco et
al., 1998).

Inhibition of DPPH radical (%) = [ (A0 - At)/ (A0)] x100

Where Ao = control absorbance

At = test samples absorbance

ABTS (2, 2'- azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) assay:

The ABTS antioxidant assay involves determining the antioxidant capacity of plant extracts using the
ABTS radical cation decolorization method. First, a 7 mM ABTS stock solution is prepared and mixed with
2.45 mM potassium persulfate in a 1:1 ratio to generate ABTS+ radicals. This mixture is incubated in the
dark at room temperature for 12-16 hours. After incubation, the ABTS+ solution is diluted with PBS to
achieve an absorbance of 0.70 = 0.02 at 734 nm. Plant extracts are then prepared at various concentrations
in methanol, and 20 pL of each extract is added to 980 uL of the ABTS+ working solution. The mixture is
incubated for 6-10 minutes at room temperature, and absorbance is measured at 734 nm. A control using
methanol instead of the extract and a blank without ABTS+ are also prepared.

%inhibition = [(Abs control — Abs sample)]/ (Abs control)] x 100

Where Ao = control absorbance

At = test samples absorbance

Hydrogen Peroxide (H20.) assay:

Ruch et al., (1989) used this approach to test the capacity of a number of plant extracts to scavenge
hydrogen peroxide throughout their research. Phosphate buffer with a concentration of 50 mmol/L and a
pH of 7.4 was used to create a hydrogen peroxide solution with a concentration of 40 mmol/L. For the
purpose of this experiment, hydrogen peroxide was combined with plant extracts at different quantities,
namely 20, 40, 60, 80 and 100 ug/ml. After ten minutes, the absorbance at 230 nm was measured using a
blank solution that contained phosphate buffer but did not contain any hydrogen peroxide.

Scavenged H,0; (%) = [(Ao -At)/Ao] x 100

Where Ao = control absorbance

At = test samples absorbance

Nitric oxide assay:

A typical way to test nitric oxide scavenging activity is the Griess-Ilosvoy reaction. Sodium nitroprusside,
a nitric oxide donor, decomposes in an aqueous solution at physiological pH (7.2) to release NO, which
interacts with oxygen to generate NO»- in the presence of Griess reagent. In PBS, flower oil and aqueous
plant flower extracts (20-100 pg/ml) were mixed with 10 mM sodium nitroprusside. The combination sat
at 30°C for two hours. A control reaction combination with ethanol instead of extract was also made.
Following incubation, 0.5 ml of Griess reagent was introduced into the reaction mixture. The Griess reagent
typically consists of 1% sulfanilamide, 2% phosphoric acid (HsPO.), and 0.1% N-(1-naphthyl)
ethylenediamine dihydrochloride. The absorbance of the solution at 550 nm was then measured using a
spectrophotometer. The Griess-Ilosvoy reaction produces nitrite ions, which may be quantified to assess the
test sample's nitric oxide scavenging activity (Ebrahimzadeh ef al., 2008).

Radical scavenging activity (%) = [(Ao -At)/Aq] x 100

Where,

Ao = control absorbance

At = test samples absorbance
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Determination of total phenolic content

A typical assay measures a sample's total phenolic content, which indicates its antioxidant and health-
promoting qualities. This is often done with the Folin-Ciocalteu test. Different quantities of flower oil, and
aqueous extracts (20-100 pg/ml) were produced Mix the sample with Folin-Ciocalteu. Place the mixture at
room temperature for a certain time to allow the phenolic compounds and Folin-Ciocalteu reagent to react.
Stop the process using sodium carbonate (Na,COs3) after incubation. Use a spectrophotometer to measure
the blue solution's absorbance at 725 nm. Compare the sample's absorbance to a standard curve made with
known amounts of a phenolic chemical (e.g., gallic acid) under the same circumstances to determine its
total phenolic content. Report findings in milligrammes of gallic acid equivalents (GAE) per g or ml of
sample (Wolfe et al., 2023).

Determination of total flavonoid content

Another popular assay measures a sample's total flavonoid content, which indicates its antioxidant potential
and health benefits. Extracts of flower oil and aqueous extract prepared at 20-100 pg/ml concentrations. A
standard solution is made by dissolving a known amount of quercetin in the sample extraction solvent.
Measure a volume of sample extract and add a colorimetric reagent like aluminium chloride (AlICl3) that
interacts with flavonoids to generate coloured complexes. To generate coloured complexes, incubate the
mixture at room temperature or under controlled conditions. Use a spectrophotometer to measure the
absorbance of the coloured solution at 415 nm for aluminium chloride. The sample's total flavonoid content
may be calculated by comparing its absorbance to a standard curve with known concentrations of the
standard under the same circumstances. Results in mg of flavonoid standard equivalents per g or ml of
sample (Bahorun ez al., 1996).

Determination of the effect of plant extracts on cell proliferation by MTT assay:

Cell culture:

With the help of NCCS Pune, we were able to acquire the human synovial cell line SW982. In T-50 flasks,
the SW982 cells were grown with 10% Dulbecco's Modified Eagle Medium (DMEM), 10% Fatal Bovine
Serum (FBS), and 5% carbon dioxide (CO2). In addition, the cells were utilised for the purpose of
conducting a cytotoxicity investigation on various plant extracts, which was then followed by an MTT assay
(Morgan 1998).

MTT assay protocol:

The MTT Assay was used to determine the cytotoxicity of the provided substances using the SW982 cell
line (bought from NCCS Pune). A popular technique for determining cell viability and proliferation is the
MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) test. The cells of interest should be
cultured until they attain the required confluence or passage number in a suitable growth medium under
conventional conditions (e.g., 37°C, 5% CO2). Cells should be plated in 96-well plates at a density
appropriate for the test. 5,000-10,000 cells are usually planted per well. Once the cells have attached
themselves to the plate, which normally takes an overnight period, apply different quantities of flower oil
and aqueous extract (0, 1, 10, 50, 100, 250, 500, and 1000 pg/ml). Make a stock solution of MTT in growth
medium or phosphate-buffered saline (PBS) after the intended treatment duration. MTT is usually applied
at a final 0.5 mg/ml concentration. Once the MTT solution (50 pl) has been added to each well containing
cells, incubate the plate at 37°C for 2-4 hours to allow metabolically active cells to generate formazan
crystals. After the incubation time, take the medium out of the wells with caution so as not to disrupt the
formazan crystals. Dissolve the formazan crystals generated by live cells by adding 100 pl of dimethyl
sulfoxide (DMSO) solubilizing agent; this releases the purple formazan solution. Measure the formazan
solution's absorbance in each well using a microplate reader at a wavelength that is usually between 550
and 600 nm. By comparing the absorbance values of treated wells to control wells (i.e., cells that have not
been treated), determine the proportion of viable cells in each treatment group. To find out how the
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treatments affect cell viability, graph and evaluate the data using the relevant statistical techniques (Morgan
1998).

GC-MS analysis of flower extracts:

GC-MS was used to identify the primary phenolic acids and flavonoids in the flower oil and aqueous extract.
Using a capillary column and helium as the carrier gas, the SCIO-SQ436-GC was used to investigate the
GC/MS analysis of floral extract. A 1 mg/ml concentration of floral extract was made into a solution. After
that, this solution was injected into the column at a temperature of 400°C and a flow rate of 1 ml/min. The
oven temperature was increased by 8°C every minute for two minutes at 80°C, until it reached 250°C. After
keeping the temperature constant for 25 minutes, running for a total of 49 minutes at 280°C at an increase
of 8°C per minute (Kumari et al., 2020).

HPLC analysis of flower extracts:

An autosampler (YL 9150) equipped with 100 UV-visible photodiode detectors was used in the Agilent
1200 infinite series HPLC system to analyse extracts that were flower oil and aqueous, 5 ul (100-200
micrograms per millilitre) of the standard and plant extract stock solution (1 mg/ml) were introduced by
autosampler. On a C-18 column, the separation was carried out at room temperature. Methanol to
acetonitrile (60:40 v/v) makes up the mobile phase. The isocratic mode is used to achieve separation, and a
flow rate of 1 ml/min is used. After the samples were processed for 12 minutes, a UV photodiode detector
picked them up at 254 nm (Javed et al., 2024).

Statistical analysis:

Every experiment was carried out in triplicate, and the mean + standard deviation was used to represent the
findings. Graph Pad Prism-6 software was used to determine the IC50.

RESULTS
Antioxidant potential of Nyctanthes arbortristis flower extracts:

Analyses using DPPH were carried out to determine the radical scavenging activity (RSA) of various floral
extracts. The floral oil extract of the plant had a high inhibitory percentage (68.23%), as shown in Figure
1(a), followed by the aqueous extract (54.72), and then compared with the ascorbic acid as the standard
(91%). As part of the radical scavenging test, the 50% inhibitory concentrations (IC50 values) of both the
standards and the samples are presented in Table 1. Additionally, the IC50 values for the floral oil and
aqueous extracts were found to be 69.16 and 87.96 pg/ml, respectively. In comparison, the standard value
for ascorbic acid was found to be 30.31 pg/ml. The methanolic extract exhibited an RSA inhibition of
65.12% in the ABTS scavenging experiment, whereas the aqueous extract exhibited a 57.33% inhibition at
a concentration of 100 pg/ml. This information is illustrated in Figure 1(b). In terms of the IC50 values, the
floral oil and aqueous extracts were found to be 66.97 and 87.48 ug/ml, respectively. While this was going
on, the IC50 value of ascorbic acid was 48.83 pg/ml, as seen in Table 1. It was determined whether or not
the floral extract of Nyctanthes arbortristis possessed a percentage of RSA activity against nitric oxide
(NO) radicals. As shown in Figure 1(c), the findings demonstrated that the scavenging activity of the
methanolic extract was 68.90%, followed by the aqueous extract, which had a scavenging activity of
61.67% at a concentration of 100 pg/ml. The average inhibitory concentration (IC50) values for the floral
oil and aqueous extracts were 69.92 and 87.38 pg/ml, respectively. During this time, the value for ascorbic
acid was recorded as 53.77 pug/ml, as shown in table 1. Nyctanthes arbortristis flower extracts have a
powerful potential to scavenge OH radicals due to their antioxidant properties. The flower oil of the plant
exhibits a scavenging activity of 70.27 percent, followed by aqueous (55.27 percent) and ethyl acetate
(54.15 percent) at a concentration of 100 pg/ml respectively, as seen in Figure 1(d). Specifically, the IC50
values for the floral oil and aqueous extracts were 56.81 pg/ml and 71.62 pg/ml, respectively. Ascorbic
acid, on the other hand, demonstrated an IC50 value of about 46.09 pg/ml, as seen in Table 1.
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Figure. 1. Radical scavenging assays of Nyctanthes arbortristis flower oil and aqueous extracts
compared with standard compound ascorbic acid (a) DPPH (b) ABTS (c¢) Nitric oxide (d) H2O; assay.

Table 1: IC50 value of methanol, aqueous and ethyl acetate extracts of Nyctanthes arbortristis flower
various biochemical assays

Sr. no. | Plant extracts DPPH ABTS Nitric oxide | Hydrogen
1C50 (ng/ml) IC50 (pg/ml) (NO) (ng/ml) | Peroxidase
(H20,) (ng/ml)
1 Ascorbic acid 29.31+0.08 45.83+0.04 52.68+0.14 44.32+0.158
2 Flower Oil 69.16+0.001 66.97+0.72 69.92+0.005 56.81+0.01
3 Flower aqueous 87.96+0.06 87.48+0.56 87.34+0.321 71.62+0.35

Total Phenolics Content (TPC):

Through the use of the total phenolics content assay, the concentration of phenolic compounds that were
present in the floral extracts of Nyctanthes arbortristis was ascertained. A representation of the TPC of the
plant in each of the several types of solvent. In accordance with the information shown in table 2, the
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polyphenol content of the floral extracts was found to be 52.14 mg GAE/g in flower oil and 156.22 mg
GAE/g in aqueous extract.
Table 2: Total Phenolic and flavonoids contents of Nyctanthes arbortristis flower extract.

Plant Flower Extracts Total Phenolic Content Total Flavonoid Content
(mg GAE /g sample) (mg QE/g sample)

Flower oil 52.14+0.12 84.91+ 0.045

Aqueous 156.22+0.36 164.32+0.025

Total Flavonoid Content (TFC):

A quantitative phytochemical screening analysis is used to determine the total flavonoid content of the
Nyctanthes arbortristis flower extract. This analysis is used to determine the amount or quantity of
flavonoid phytochemical compounds present in there. The findings showed that the floral oil extract has
flavonoid components with a concentration of 84.91 mg GAE/g, while the aqueous extract has a
concentration of 164.32 mg GAE/g, as shown in table 2.

Cytotoxicity study of flower extract by MTT assay:

The evaluation of the toxicity of plant materials is an essential step that must be taken prior to the production
or use of pharmaceuticals. The MTT test was utilised in this investigation to determine whether or not crude
flower oil and aqueous plant flower extracts presented any cytotoxic effects on SW982 cells. The findings
of the study indicated that the aqueous extracts, with an IC50 value of 231.1 £ 0.07 pg/ml, exhibited a lower
level of toxicity in comparison to the floral oil extracts, which had an IC50 value of 28.09 + 0.3208 pg/ml,
when compared to the untreated control cells, as indicated in table 4. After being subjected to aqueous and
floral oil extracts, the viability of SW982 cells was significantly reduced. Based on the results of the MTT
experiment, the range of viability for floral oil and aqueous samples was 65% to 31.11% and 85.55 to
34.32%, respectively, as depicted in Figure 2. According to these findings, the cytotoxic profile of these
extracts is one of the most important factors to consider when considering their prospective uses in the
creation of drugs or in therapeutic usage.
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Figure 2: MTT assay of flower extracts showing different cell viability at different concentrations (a)
flower oil (b) aqueous
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Table 4: IC50 value of different flower extracts of cytotoxicity by MTT assay.

Sr. no. Plant extract MTT IC50 (ng/ml)
1 Methanolic 28.09 +£0.3208
2 Aqueous 231.1 £0.071

Phytochemical profiling of flower extracts through GCMS:
In the flower oil, 16 compounds have been identified according to the percent area and retention time (RT)

through the GCMS analysis (Figure 3 and Table 5). Major phytochemical constituents are Benzyl alcohol
(3.76%) (RT 4.765), 2-Pentadecanone,6,10,14-trimethyl (4.70%) (RT 17.112), Benzyl benzoate (2.4%) (RT
16.35), Phytol (5.542%) (RT 20.513), Hexadecanoic acid, methyl ester (7.83%) (RT 18.291), 1H-
Imidazole, 1-methyl-5-nitro (6.74%) (RT 23.28), 1-Heptacosanol (9.93%) (RT 24.264), Tetrapentacontane

(7.25%) (RT 15.564), etc.
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Figure 3: GC-MS chromatogram of flower oil extract.

In the flower aqueous extract, 5 bioactive compounds were identified with their per cent area and retention
time depicted in Figure 4 and Table 6. The main bioactive constituents were Dodecene (5.8%) (RT 7.384),
Nonadecane (9.07%) (RT 18.231), Isophorene (6.949%) (RT 11.049), 2- Propenoic acid, 3- phenyl methyl
ester (5.24%) (RT 10.763), 1,2-benzenedicarboxylic acid, bis(2-methylpropyl) ester (1.66%) (RT 17.406),

Dibutyl phthalate (5.50%) (RT 18.584).
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Table 5: Phytochemical compounds present in flower oil.

T ) .3 .3

Retention Time

Figure 4: GC-MS chromatogram of flower oil extract
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Table 6: Phytochemical compounds present in flower aqueous extract

Retention Molecular Molecular
Sr.no | . Compound name Area .

time formula weight

7.384 Dodecene 5.891e+7 | C12H26 170

10.763 Nonadecane 9.007e+7 | C19H40 268

11.049 Isophorene 6.949e+7 | CO9H140 138

17.406 I,2-benzenedicarboxylic acid, || (o101 | C16H2204 278
bis(2-methylpropyl) ester

18.584 Dibutyl phthalate 5.501e+8 | C16H2204 278

(V.7 I O NUS R N

HPLC analysis of flower extracts:

The identification of bioactive components was accomplished by the use of HPLC fingerprinting analysis
on floral oil and aqueous extracts. The high-performance liquid chromatography (HPLC) technology was
used to ascertain the levels of the beneficial substances stigmasterol, beta-sitosterol, and quercetin, as
illustrated in Figure 5(a-c). Flower oil extract displays 10 peaks at retention time, as shown in Figure 5 (d).
These peaks are as follows: 2.476, 2.632, 3.057, 3.326, 3.587, 3.961, 4.192, 4.439, 5.071, and 7.391. The
floral oil extract identified these compounds stigmasterol (RT 2.476), beta-sitosterol (RT 2.632), and
quercetin (RT 4.556) at their specific retention time.
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Figure 5: HPLC chromatogram of the standard (a) Quercetin (b) Beta-sitosterol (¢) Stigmasterol &
flower extracts (d) Flower aqueous.
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DISCUSSION

Both researchers and the general public are paying special attention to the function that antioxidants play
in sustaining human health (Halliwell & Gutteridge 2015; Papas 2019). This is due to the amount of new
data that suggests oxidative stress plays a critical role in the development of a variety of illnesses and
diseases. It has been suggested by Parekh and Chanda (2008) that the antioxidant properties of the plant are
due to the high phenolic content of the plant, more especially flavonoids and phenolic acids. Chemicals that
include phenolic compounds have the ability to boost antioxidant activities by functioning as effective metal
ion chelators, hydrogen donors, and free radical scavengers. Multiple studies have demonstrated that
Nyctanthes arbortristis contains antioxidant activity. These studies were conducted using in vitro
technology. According to Pyrzynska and Pekal (2013), the floral extracts of Nyctanthes arbortristis contain
phenolic compounds capable of performing the function of antioxidant molecules. The initial concentration
(IC50) values for the floral oil and the aqueous extracts were 69.16 and 87.96, respectively as given in table
1. Due to the fact that the IC50 value of the floral oil extract was lower than that of the aqueous extract, it
can be concluded that the flower oil extract performed better in terms of antioxidant inhibition than the
aqueous extract. When it comes to reactive oxygen species (ROS), the hydroxyl radical (OH) is the most
reactive radical. It is the radical that interacts with nucleotides, amino acids, polysaccharides, and lipids in
the body. All of the other biochemical assays, including ABTS, NO, and H202, produced the same results.
These results were likewise consistent. The TPC and TFC tests were carried out in order to ascertain the
amount of phenolic and flavonoid phytochemicals that were present in the floral extracts of Nyctanthes
arbortristis. This was done since phenolic compounds and flavonoid compounds are both extremely
powerful antioxidants. According to the findings of the study, the aqueous extract contained a significantly
higher quantity of phenolics and flavonoids than the floral oil did. The evaluation of the toxicity of plant
materials is an essential step that must be taken prior to the production or use of pharmaceuticals. In order
to determine the cytotoxicity of plant flower extracts, an MTT test was carried out on the SW982 synovial
fluid arthritic cell line. In comparison to the cells that were not subjected to any treatment, the viability of
the cells in the experiment reduced as the amount of exposure to aqueous and floral oil extract increased.
Following the completion of our research, we found that the aqueous extracts of Nyctanthes arbortristis
were significantly less hazardous to SW982 cells than the floral oil. It appears from these data that the
cytotoxic profile of these extracts is extremely important for the possible uses of these extracts in the
creation of drugs or in therapeutic usage. As part of the phytochemical profiling process, each and every
extract was put through GCMS and HPLC analysis. Both GCMS and HPLC procedures are utilised in order
to determine which substances are volatile and which are non-volatile. Through the use of high-performance
liquid chromatography (HPLC), each of the extracts was evaluated in relation to the reference substances
quercetin, stigmasterol, and beta-sitosterol. These chemicals are renowned for their antioxidant action,
according to the findings of other researchers who have investigated them. Stigmasterol is an unsaturated
phytosterol that may be found in a broad variety of natural sources. It is also one of the most frequent plant
sterols, according to Bakrim et al., 2022. Stigmasterol is a member of the tetracyclic triterpene class.
According to the findings of a study that was conducted by Shanthakumar et al., (2013), stigmasterol that
was extracted from the ethyl acetate extract of Spondias mombin bark works in conjunction with a
phytosterol to reduce the generation of reactive oxygen species (ROS). Additionally, it has been found that
the extract of Cucumis sativus has a considerable amount of antioxidant activity when subjected to the
FRAP and DPPH assays. In a study conducted by Anjani et al., 2023, the ethanolic extract of Cucumis
sativus peels was shown to contain the flavonoid quercetin. This flavonoid was identified and defined by
spectroscopic and chromatographic analysis. Using an extract of ethyl acetate, the flavonoid quercetin was
successfully extracted. According to Wang et al., (2013), the antioxidant activity of B-sitosterol was
demonstrated in vitro by the use of the DPPH test, which is often employed to evaluate the antioxidants'
capacity to scavenge free radicals of the environment. It has been determined via this inquiry that -
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sitosterol had an antioxidant effect. This is due to the fact that its free radical scavenging rate at a
concentration of 100 ug/mL was greater than forty percent (Zhang et al., 2023).

For the purpose of this investigation, we intend to make use of gas chromatography and mass spectrometry
techniques in order to determine the bioactive chemicals that are present in the floral and aqueous extracts
of Nyctanthes arbortristis. Phytochemical profiling of flower oil identified following bioactive constituents
benzyl alcohol (RT 4.765), 2-pentadecanone,6,10,14-trimethyl (RT 17.112), benzyl benzoate (RT 16.35),
phytol (RT 20.513), hexadecanoic acid,methyl ester (RT 18.291), 1h-Imidazole,1-methyl-5-nitro (RT
23.28), 1-heptacosanol (RT 24.264), and Tetrapentacontane (RT 15.564), Dodecene (5.8%) (RT 7.384),
Nonadecane (RT 18.231), Isophorene (RT 11.049), 2-propenoic acid, 3-phenyl methyl ester (RT 10.763),
and Dibutyl phthalate (RT 18.584) were among the primary bioactive ingredients that were found by the
phytochemical profiling of the aqueous extract. This in-depth characterization offers the framework for
understanding the chemical makeup of the extract, which in turn provides vital insights into the possible
bioactivity and therapeutic uses of the extract. It is possible that these chemicals are the area of the floral
oil and aqueous extract that have the ability to serve as antioxidants. Additionally, additional research might
be conducted to investigate the precise characteristics and interactions of the compounds that have been
found, which would contribute to a more comprehensive knowledge of Nyctanthes arbortristis as a valuable
source of bioactive phytochemicals.

CONCLUSION

The current study highlights the antioxidant potential of flower oil and aqueous extract derived from
Nyctanthes arbortristis. Through various assays, it was demonstrated that both flower oil and aqueous
extract exhibit significant antioxidant capacity. The plant aqueous extract has high amount of total phenolics
and flavonoids content compared to the flower oil extracts. of flower o attributed to their high phenolic
content. These findings align with traditional uses of Nyctanthes arbortristis as a natural antioxidant and
support its ethnopharmacological applications. Furthermore, cytotoxicity studies conducted using the MTT
assay indicated that all extracts, at different concentrations, were non-toxic. This suggests their safety for
continued use in plant research and potential medication development. Analysis using GCMS and HPLC
revealed the presence of various bioactive compounds in the flower extracts, including steroids, flavonoids,
and phenolics. Notable antioxidants such as stigmasterol, quercetin, and beta-sitosterol were among the
major constituents identified. These results underscore the potential health-promoting effects of phenolic
and flavonoid constituents found in Nyctanthes arbortristis flowers. Additionally, they provide evidence
supporting the plant's protective role against diseases associated with oxidative stress. Further exploration
of these constituents could lead to the development of novel therapeutic interventions targeting oxidative
stress-related conditions.
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