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Abstract: Bombax ceiba has been mentioned in indigenous systems of medicine due to its various
ethnomedicinal applications. However, the anti-inflammatory activity of B. ceiba has not been
thoroughly explored. Thus, this study aims to evaluate the phytochemical constituent of B. ceiba flowers
and determine their antioxidative action and anti-inflammatory activity. The crude extracts of B. ceiba
flower underwent colorimetric assays to measure the total polyphenol, total flavonoid, and total
condensed tannin content. DPPH free radical scavenging and FRAP assay were used for the
antioxidative activity. The cytotoxicity and anti-inflammatory activity of B. ceiba were measured
through nitric oxide inhibition in LPS-treated RAW 264.7 cells. Quantitative phytochemical evaluation
of B. ceiba flowers reveals that ethanol and water extracts have the highest polyphenol content; ethyl
acetate, hexane, and acetone extracts have the highest flavonoid content, and; water extract has the
highest condensed tannin content. DPPH free radical scavenging and FRAP assay indicate that ethanol
(1C50=0.287+0.011 mg/mL and 1877.130+20.574 mg Trolox/g) and water (ICs,=0.364+0.010 and
1658.395+97.228 mg Trolox/g) has the most potent antioxidative activity. All extracts are deemed
nontoxic to RAW 264.7 cells, with EA extract (ICso= 101.274 pg/mL) having the inhibitory effect
against nitric oxide. This study confirms the significant antioxidant and anti-inflammatory activity of
B. ceiba flower. Consequently, this study provides insight for extended studies of B. ceiba flowers in
medicinal research.

Keywords: Bombax ceiba flower; antioxidant; anti-inflammatory; polyphenol; flavonoid.
Abbreviations: B. ceiba: Bombax ceiba; EA: Ethyl acetate; EtOH: Ethanol; FRAP: Ferric Reducing
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1. Introduction

Bombax ceiba Linn (Bombacaceae family) is a deciduous, large tree that grows up to
40 meters with conical spines covering its entire stem. It contains pentafoliated, palmately
compound leaves that are elliptic-obovate, acuminate, and glabrous, with a size of each leaflet
ranging from 5-23 x 1.5-90 cm with 2 cm (in length) secondary petioles. It has cottony seeds,
hence the name Red Silk Cotton Tree [1].

B. ceiba is noted in the indigenous system of medicines due to its various
ethnomedicinal applications. Among its uses are recorded in traditional Ayurvedic medicine as
anabolic and anti-aging (roots); treatment for arthritis (leaves); virility promoter (gum); used
for wound healing, hyperpigmentation, and hemorrhagic disorders (stem); tissue regenerator
and bowel regulator (roots of young B. ceiba); and treatment for spermatorrhea, menorrhagia,
polyurea, and leucorrhea (flowers) [2—-4]. Additionally, Unani traditional medicine uses B.
ceiba as a styptic and astringent (seeds); treatment for uterine bleeding (flower). Meanwhile,
Tibetan medicine uses B. ceiba for cardiotonic, hepatoprotective, and antibacterial activities,
used explicitly for the heart, lungs, and liver (flowers) [5].

In present studies, B. ceiba possesses various phytoconstituents such as
polysaccharides, naphthoquinones, anthraquinones, lupeol, and shamimin. Correspondingly,
different studies of B. ceiba demonstrate anthelmintic, antihyperglycemic, hepatoprotective,
immunomodulatory, anticancer, antioxidant, antidepressant, antibacterial, aphrodisiac, anti-
osteoclastogenic, muscle relaxant, and locomotor [6-12].

With the increasing interest in phytochemical studies of B. ceiba, this study aims to
conduct phytochemical screening and determine the antioxidant and anti-inflammatory activity
of B. ceiba flower using five solvents with different polarities: ethyl acetate, hexane, acetone,
ethanol, and water.

2. Materials and Methods

2.1. Preparation and extraction of plant samples.

The flowers of B. ceiba were collected from the campus of Chang Jung Christian
University in Tainan City, Taiwan, in March 2021. The authenticity of the plants was identified
and certified by Dr. Chia-Jung Lee (Ph.D. Program in Clinical Drug Development of Herbal
Medicines, College of Pharmacy in Taipei Medical University, Taiwan), and stored at the
Department of Medical Science Industries, Chang Jung Christian University. The voucher
specimen was deposited as #CJCU-BC-001. Plant samples were air-dried for one week at
ambient conditions. Following that, the samples were crushed and oven-dried until a constant
weight of the sample was obtained. The dried samples were then mechanically pulverized with
an osteorizer. The corresponding samples were prepared in five replicates using a 1:20 (sample:
solvent) ratio of water, ethanol, acetone, ethyl acetate, and hexane as a solvent under reflux for
two hours at 60°C. Subsequently, the plant extracts were obtained via vacuum filtration,
followed by solvent removal with a rotary evaporator. Finally, the crude extracts were
lyophilized and weighed before being utilized in the subsequent study.
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2.2. Phytochemical constituent determination.
2.2.1. Total phenolic content determination.

The phenolic content of water, ethanol, acetone, ethyl acetate, and hexane extracts was
measured by the Folin-Ciocalteu method [13]. The crude extract was diluted using ethanol
solvent to a volume of 100 microliters. Subsequently, 500 microliters of Folin Ciocalteu's
reagent and 400 microliters of sodium carbonate were added to the diluted samples. After that,
the resulting solution was spectrophotometrically measured at 600 nm with an ELISA
microplate reader. The samples were prepared in triplicates. Similarly, 10 mg of gallic acid was
added to ethanol solvent to obtain the standard solution, by which 50 microliters of these were
diluted to 1 milliliter. After that, the solution was serially diluted by two orders of magnitude,
with gallic concentration levels ranging from 500 to 7.81 g/mL. One hundred microliters of the
standard solutions were analyzed similarly to the sample to have the signals necessary to
construct the calibration curves.

2.2.2. Total flavonoid content determination.

The flavonoid concentration was evaluated following the aluminum chloride
colorimetric method [14]. Each crude extract was diluted with an ethanol solvent to 10 mg.
Furthermore, 50 microliters of the diluted sample were treated with 2.0% AICI3. The resulting
solution was incubated for one hour before being spectrometrically measured using an ELISA
microplate reader at 430 nm. Furthermore, the standard solution was prepared by reacting 5.0
mg rutin with ethanol and diluting it to 1000 microliters. The solution was serially diluted by
two orders of magnitude to generate rutin concentrations ranging between 400 to 6.25 g/mL.
Then, 500 microliters of the standard solutions and the blank (ethanol) were prepared the same
way as the sample. Subsequently, the absorbance readings were utilized to create the calibration
plot. All of the solutions were made in triplicates.

2.2.3. Total condensed tannin content determination.

The condensed tannin concentration was determined using the methods proposed by
Broadhurst and Jones [15]. Fifty microliters of crude extract were mixed with 600 microliters
of Vanillin reagent and 250 microliters of ethanol. Consequently, the absorbance signals of the
solution were measured using an ELISA microplate reader set at 530 nm. Similarly, 32
microliters of Catechin solution were diluted to 1 milliliter for the standard solutions. The
solution was serially diluted by two orders of magnitude to produce standard solutions with
Catechin concentrations ranging from 160 g/mL to 2.5 g/mL. Then, 300 microliters of the stock
solution and the blank (ethanol) were handled similarly to the sample. The calibration plot was
created using the absorbance signals. All of the solutions were made in triplicates.

2.3. In vitro antioxidation assay.

2.3.1. Free radical scavenging activity by DPPH.

The antioxidant capacity of the crude extracts was determined using the same
procedures as Blois [16]. The DPPH solution was prepared by dissolving 200 microliters in
ethanol solvent and then placing it in a dark container. Five milligrams of ascorbic acid were
diluted using one milliliter of water to produce the standard solution. One hundred microliters
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of the resulting solution were diluted to 1000 microliters with ethanol as the solvent. A serial
dilution with two orders of magnitude was conducted to produce known ascorbic acid
concentrations ranging from 500 to 7.80 g/mL. One hundred microliters of every standard
solution were incubated for 30 mins after adding 150 microliters of the produced DPPH
solution. Using an ELISA microplate reader, the obtained solutions were then examined at 517
nm. Meanwhile, the plant extracts were diluted to varying amounts, generating concentrations
ranging from 2.00 mg/mL to 0.49 g/mL, which were treated identically to the reference
solution. The control samples were assessed the same way as the sample, but with 100
microliters of ethanol instead of plant extracts. For the blank, 250 microliters of ethanol were
utilized.

The free radical scavenging activity was reported based on the 50% inhibition activity
of 1Csp and calculated using equation (1).

ICso _ (Acontrol - Ablank) - (Asample - Ablank) x 100% (1)

(Acontrol - Ablank)
where Aconiror represents the absorbance of the control, Aggmpie represents the absorbance of

the sample, and A,k represents the absorbance of the blank.

2.3.2. Ferric reduction antioxidation power (FRAP) assay.

The crude extracts' ferric reduction antioxidation power was assessed using the
techniques described by Benzie and Strain [17]. The crude extracts were diluted in a 1.0
microliter of ethanol:ddH>0O (2:3) mixture at a 10 mg/mL concentration. Fifty microliters of
the resulting solution were treated with 1450 FRAP reagent microliters, which were then
evaluated at 593 nm with an ELISA microplate reader. Similarly, 10 mg of Trolox was
dissolved in 2.0 mL of ethanol and 3.0 mL of ddH20 to produce the standard solution. The
solution was then diluted with 500 microliters of ethanol:ddH20 (2:3) solution. The solution
was serially diluted by a factor of two to generate known Trolox concentrations ranging from
1000 to 15.63 g/mL. Then, comparable treatments to those used on the samples were carried
out. The calibration curve was created using the absorbance signals.

2.4. In vitro anti-inflammatory assay.

2.4.1. MTT Assay.

RAW 264.7 (4x10° cells) were placed in a 96-well plate and incubated overnight. Then,
different sample doses were added to the cells and treated with 500 ng/mL LPS. The resulting
solution was incubated again for another 24 h. Afterwhich, five mg/mL of the MTT solution
was added to the solution, then incubated for another four hours. After the incubation period,
the medium was removed, then isopropanol was added to dissolve the formazan crystals. The
absorbance was then measured at 570 nm.

2.4.2. Determination of LPS-stimulated NO production.

The removed medium treated with LPS and incubated for 24 hin MTT assay was placed
in a 96-well plate. The nitric oxide (NO) was produced due to the addition of LPS into the
RAW 264.7 cells. Subsequently, the Griess reagent was added into the medium, followed by
the absorbance measurement at 530 nm. The results were reported in %NO inhibition.
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where T and C correspond to the mean optical density of LPS-treated cells with and without
samples.

2.5. Statistical analysis

The statistical results were analyzed using IBM SPSS Statistics 28.0 and ClustVis.
Principal component analysis (PCA) was used to determine the relationship between variables,
and Factor analysis to determine the correlation between each variable and the group features.

3. Results and Discussion

3.1. Phytochemical constituent determination.

The phytochemical content of the B. ceiba flowers is evaluated by determining its total
polyphenol, flavonoid, and condensed tannin content based on five solvents with different
polarities: water, ethanol, acetone, ethyl acetate, and hexane.

Table 1 suggests that extracts from polar protic solvents (water and ethanol) contain the
highest polyphenol content, followed by polar aprotic solvents (acetone and ethyl acetate) and
nonpolar solvent extracts (hexane). Interestingly, the trend for the polyphenol content of B.
ceiba flowers complements the solvent’s polarity, showing that the highest polyphenol content
is extracted from highly polar solvents, which declines with decreasing solvent's polarity.
Notably, the concentrations of polyphenol for B. ceiba flowers expressed as mg gallic acid
equivalent per gram of extract are 166.458+5.595 (ethanol), 165.597+2.881 (water),
48.377+1.517 (acetone), 22.815+0.866 (ethyl acetate), and 19.967+0.574 (hexane). In contrast,
the total flavonoid content of B. ceiba flowers obtained the highest concentration from the
extracts of polar aprotic solvents (ethyl acetate and acetone) and nonpolar (hexane) solvents,
followed by polar protic solvents (water and acetone). Specifically, the concentrations of
flavonoid in B. ceiba flowers, in mg rutin equivalent per gram of extracts, are 392.329+4.876
(ethyl acetate), 315.486+9.688 (hexane), 277.708+21.418 (acetone), 188.63+£13.155 (water),
and 182.406+8.103 (ethanol). Furthermore, the total condensed tannin content of B. ceiba
flowers acquired the highest concentration in water extract, followed by the four remaining
extracts (ethanol, ethyl acetate, acetone, and hexane) with nearly equal concentrations. In
particular, the total condensed tannin concentration of B. ceiba flowers, expressed as mg
Catechin equivalent per gram of extract, is 530.605+15.779 (water), 322.647+12.830 (ethyl
acetate), 298.089+5.934 (ethanol), 276.666+5.504 (acetone), and 265.694+3.263 (hexane).

Table 1. Phytochemical content analysis of Bombax ceiba flower extracts.

Sample Total polyphen_o : Total flavonoid content Total condensed tannin
content analysis - .
Extract (mglg) analysis (mg/g) content analysis(mg/g)
Bombax ceiba Water 165.597+2.881 188.630+13.155 530.605+15.779
flower EtOH 166.458+5.595 182.406+8.103 298.089+5.934
Acetone 48.377+1.517 277.708+21.418 276.666+5.504
EA 22.815+0.866 392.329+4.876 322.647+12.830
Hexane 19.96740.574 315.486+9.688 265.694+3.263

A previous study reported the phytochemical content of B. ceiba flowers having
alkaloids, cardiac glycosides, carbohydrates, flavonoids, phenols, phlobatannin, proteins,
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saponin, sterols, tannins, terpenoids, and quinones. Moreover, a qualitative study of B. ceiba
flowers in ethanol extracts indicates the presence of alkaloids, cardiac glycosides,
carbohydrates, flavonoids, phenols, saponins, tannin, terpenoids, and quinones. Detailed
exploration of the ethanol extracts of B. ceiba flowers obtained flavonol glycosides, flavones,
flavanone, xanthone glycosides, anthocyanidin, 9-norneolignan and its glycosides, and lactone
derivatives [18-21]. Furthermore, the flower pigment of B. ceiba contains mainly cyanidin
glucosides isolated from alcoholic extracts [20,22]. Likewise, a qualitative screening in the
flower petals of ethanol extracts of B. ceiba confirms the presence of cardiac glycosides,
saponins glycosides, and flavonol glycosides. Hence, the considerable amount of polyphenols
in the ethanol extracts is attributed to the significant number of glycosides (cyanidin glucosides,
cardiac glycosides, saponins glycosides, flavonol glycosides), flavonoids, xanthones,
anthocyanidin, and lignans in the ethanol extracts of B. ceiba flowers.

Meanwhile, the water extracts of B. ceiba flower exhibit the highest condensed tannin
content (530.605+£15.779 mg/g) with significant polyphenol content (165.597+2.881 mg/q).
In this regard, qualitative analysis of water extracts of B. ceiba flower shows the presence of
carbohydrates, triterpenoid sterols, glycosides, flavonoids, alkaloids, quinones, saponin, and
tannins [23]. The considerable number of polyphenols in water extracts of B. ceiba is primarily
due to the significant number of highly polar compounds such as glycosides. Additionally, the
considerable amount of condensed tannin in water extract (530.605+15.779 mg/g) suggests
that the tannins exist as oligomeric flavonoids (2-10 flavonoid monomers) rather than
polymeric flavonoids or large polymers [24,25].

On the other hand, the extracts from polar aprotic solvents and nonpolar solvents exhibit
the highest flavonoid content, predominated by ethyl acetate extract (392.329+4.876 mg/q)
followed by hexane (315.486+9.688 mg/g) and acetone (277.708+£21.418) extracts. Thus, it can
be deduced that the B. ceiba flower contains less polar flavonoids or flavonoid aglycones [26].
Consequently, a detailed analysis of the ethyl acetate extract of B. ceiba flower reveals the
presence of flavonol, syringin, and a significant number of phenolic acids [21]. This is further
supported by the quantitative analysis of B. ceiba, indicating the presence of rutin, a flavonol
compound [27]. Therefore, the considerable concentration of flavonoids in the B. ceiba flowers
is attributed to its high concentration of less polar flavonoids.

Moreover, the significant number of flavonoids in hexane extracts may suggest the
presence of flavonol in the B. ceiba flower. This is supported by a study reporting the presence
of two flavonols in the hexane extracts, quercetin, and kaempferol, extracted in B. ceiba flowers
[28,29]. These findings are comparable to acetone extract, wherein a study shows high
solubility of flavonol, particularly quercetin, in acetone solvent [30].

In summary, the considerable amount of phenols in the water and ethanol extract with
relatively low flavonoid content suggest that B. ceiba flower contains a significant number of
glycosides (i.e., cardiac glycosides, saponin glycosides, flavonol glycosides, cyanidin
glucosides), including anthocyanidins, lignans, and xanthones. Moreover, the considerable
tannin content in water extract indicates that the condensed tannin exists as oligomeric
flavonoids. Meanwhile, the relatively high flavonoid content in polar aprotic and nonpolar
extracts suggests the presence of less polar flavonoids, such as flavonol.

3.2. In vitro antioxidation activity.

The antioxidative effect of B. ceiba flowers is evaluated using DPPH free radical
scavenging activity and ferric reducing/antioxidant power (FRAP) assay.
https://biointerfaceresearch.com/ 6 of 12
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Table 2 suggests the scavenging activity of B. ceiba flower extracts having ascorbic
acid as the reference drug. Consequently, the ethanol extract exhibits the most potent
scavenging activity, followed by water extract with a relatively small difference. However,
acetone extract shows mild scavenging activity, while ethyl acetate and hexane extracts display
undetectable scavenging activity using the DPPH assay. Specifically, the computed 1Cso
(mg/mL) are: 0.068+0.001 (ascorbic acid), 0.287+0.011 (ethanol), 0.364+0.010 (water), and
2.534+0.062 (acetone).

Table 2. Antioxidant activity of Bombax ceiba flower extracts.

Sample Extract DPPH assay 1Cso (mg/mL) FRAP assay (mg trolox/g extract)
Water 0.364+0.009 1658.395+97.228
. EtOH 0.287+0.011 1877.130+20.574
Bombax ceiba
flower EA NA 395.437+3.294
Acetone 2.534+0.062 831.005+53.019
Hexane NA 1354.068+42.828

Additionally, the antioxidative effect of B. ceiba flowers using ferric reduction/
antioxidant power (FRAP) assay shows the highest reducing power for polar protic solvents;
ethanol extracts followed by water extracts by a relatively small difference. This trend is
succeeded by hexane extract, which shows considerable reducing power, followed by acetone
and ethanol extracts. In this study, the antioxidant activity of B. ceiba flowers using FRAP
assay, expressed as mg Trolox per g of extracts, are 1877.130£20.574 (ethanol),
1658.395+97.228 (water), 1354.068+42.828 (hexane), 831.005+53.019 (acetone), and
395.437+3.294 (ethyl acetate).

Accordingly, polyphenols as an antioxidant can mitigate the production of oxidative
free radicals via single-electron transfer or hydrogen-atom transfer [31]. The DPPH free radical
scavenging activity is based on the hydrogen-atom transfer, wherein the phenolic antioxidants
donate their hydrogen atom to quench the free radical species. The resulting phenolic
antioxidants in their radical form are more stable than the free radicals [31,32]. Phytochemical
screening suggests that the ethanol and water extracts, having the highest polyphenol contents,
contain a significant number of phenolic glycosides, flavonoids, and xanthone. More
specifically, a previous study reveals that two quercetin glycosides (rutin and isoquercitrin) and
xanthone (mangiferin) are the primary polyphenols exhibiting an intense scavenging activity
in the B. ceiba flower [21]. The insignificant scavenging activity of acetone, hexane, and ethyl
acetate corresponds to their minuscule number of polyphenols based on the phytochemical
screening.

Meanwhile, the ferric reducing antioxidant power (FRAP) assay is based on single-
electron transfer in mitigating the free radicals. The reducing power of phenolic antioxidants
reduces the ferric (Fe*") salt to the ferrous (Fe?*) complex. Similar to the DPPH assay, the
quercetin glycosides and xanthone are the primary compounds attributed to the significant
reducing power of B. ceiba flower in ethanol and water extracts, specifically of rutin and
mangiferin [21]. The reducing power of the B. ceiba flower complements the polyphenol
content of B. ceiba flower extracts.

3.3. In vitro anti-inflammatory activity.

The cytotoxicity and anti-inflammatory activity of B. ceiba flower extracts are assessed
via the degree of inhibition of the extracts against LPS-induced nitric oxide (NO) in RAW
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264.7 cells. Table 3 reveals that the extracts from polar aprotic and nonpolar solvents exhibit
an inhibitory effect against NO predominated, no inhibition is observed in water, ethanol,
acetone, and hexane extracts. In particular, the EA extract of B. ceiba flower computed ICso
101.274 pg/mL. Further, all extracts of B. ceiba flower manifest non-toxicity levels in RAW
264.7 cells, as observed in Table 3.

Table 3. NO inhibitory activity and cell viability of B. ceiba flower extract on RAW 264.7 cells.

Sample NO inhibition (ICso pg/mL) Cell viability

Water - Non-toxicity

EtOH - Non-toxicity

Bombax ceiba flower Acetone - Non-toxicity
EA 101.274 Non-toxicity

Hexane - Non-toxicity

An array of inflammatory mediators and pro-inflammatory cytokines are released by
RAW 264.7 cells that have been stimulated by LPS, which is a complex process that leads to
inflammation [33-35]. Pro-inflammatory cytokines stimulate inducible nitric oxide synthase
(iINOS), producing nitric oxide at very high concentrations exceeding the physiological nitric
oxide production by a thousand-fold [36]. As a result, nitric oxide can react with superoxide at
a high rate (exceeding the superoxide dismutase activity for superoxide), forming peroxynitrite,
which can oxidize lipids, iron-sulfur centers, and sulfhydryl groups [37]. Accordingly, there
have been no approved iNOS inhibitors for human use [38]. In line with this, the present study
shows that the hexane, acetone, and ethyl acetate extracts of B. ceiba flower manifest anti-
inflammatory activity by nitric oxide inhibition. Phytochemical screening suggests that the
extracts contain a significant amount of flavonoids, such as quercetin and kaempferol, which
previous studies suggest inhibits inducible nitric oxide synthase and reduces the nitrite
concentration in the cell [29,39,40]. Similar studies have shown the anti-inflammatory role of
flavonoids, primarily quercetin and kaempferol, in inhibiting nitric oxide synthase and have
demonstrated potential treatment for COVID-19 [41-43].

3.4. Correlation of B. ceiba extracts on Antioxidant Activity, Total Phenolic Content, total
flavonoid content, and total condensed tannins content

Principal component analysis through IBM SPSS was used to determine the
relationships between the antioxidant activity (DPPH and FRAP), total phenolic content (TPC),
total flavonoid content (TFC), and total condensed tannins content (TCTC) of the five
extraction methods using different solvents (i.e., water, ethanol, acetone, ethyl acetate, and
hexane). The software uses the fed data to perform factor and principal component analysis.
Shown in Figure 1 is the generated plot of the PCA outputted by the software. Principal
component 1 captures 62.539% of the total variance, whereas principal component 2 captures
22.214% of the total variance. Based on the rotated component matrix shown in Table 3, PC1
shows that there are large positive associations with total polyphenolic content (TPC), total
condensed tannin content (TCTC), and antioxidant activity (FRAP). In contrast, PC2 shows
large positive associations between total flavonoid content (TFC) and antioxidant activity
(DPPH). The PCA plot (Figure 1) and the correlation matrix (Table 3) affirm these positive
associations. Analysis of the correlation matrix shows that there is a positive correlation
between total condensed tannins content (TCTC), total polyphenol content (TFC), and
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antioxidant activity (FRAP), as well as between total phenolic content (TPC) and antioxidant
activity (DPPH). The spatial representations in PC1 also show that TPC, TCTC, and FRAP,
are closely related, as shown by their proximity in both the x and y-axis. For the analysis of
principal component 2, it is observed that FRAP was highly correlated to TFC, as given by
their proximity. Thus, it can be speculated that the total phenolic content is what drives the
ferric-reducing antioxidant power of the B. ceiba flower extracts using different solvents
through their capacity to carry out ferric-reducing antioxidant power as determined by the
FRAP assay. Total flavonoid content is the main determinant of the antioxidant radical
scavenging activities of the different solvent-extracted flowers through the hydrogen atom
transfer mechanism using the DPPH assay.

Table 4. Rotated component matrix (loadings plot). Rotation method: Varimax with Kaiser normalization.

Components
1 2
Total Polyphenol (TPC) 0.892 -0.363
Total Condensed Tannins (TCTC) 0.853 -
FRAP 0.752 -0.306
Total Flavonoid (TFC) 0.710 0.678
DPPH - 0.955

Component Plot in Rotated Space
DPPH
L]

TFC

05

TCTC
[]

0o

Component2

FRAP
° TPC
L]

-05

-1.0 -05 0.0 0s 1.0

Component 1

Figure 1. Principal component analysis plot generated from the IBM SPSS program. The x- and y-axis show
principal components 1 and 2 that explain 62.539% and 22.214% of the total variance, respectively. N=5 data
points.

4. Conclusions

The present study provides quantitative data regarding the phytochemical content (i.e.,
polyphenol, flavonoid, condensed tannin) of B. ceiba flower extracts and demonstrates its
antioxidative effect and anti-inflammatory activity via nitric oxide inhibition. In particular, the
ethanol extract displays the highest polyphenol content and high antioxidant activity than other
extracts. Meanwhile, the anti-inflammatory activity of B. ceiba flower can be manifested in
ethyl acetate (ICs0=101.274 pg/mL). Therefore, extensive study regarding the bioactive
compound involved in the anti-inflammatory of B. ceiba flower and in vivo study should be
conducted to determine the feasibility of B. ceiba as a medicinal source.
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