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Abstract: This study presents the profile of chemical compounds by LC-MS/MS and evaluates antioxidant
and antibacterial properties of Caesalpinia pubescens fruits extracts. The study aimed to evaluate the antioxidant
activity and antibacterial activity of Caesalpinia pubescens fruits extract and determine the active extract's chemical
compounds by LCMS/MS. Total phenolic content (TPC) and total flavonoids content (TFC) were determined by the
colorimetric assay, respectively. The antioxidant activity was performed by TLC-bioautography, determination of
the 1Cso, antioxidant activity index (AAIl), and the inhibition of s-carotene bleaching. This study also determined the
correlation between TPC, TFC, and antioxidant activities. Evaluation of antibacterial activity was performed against
S. aureus and E. coli. The results showed that the highest TPC was obtained in methanol extract (108.54 + 1.92 mg
GAE/g extract), and the highest TFC was obtained in dichloromethane extract (33.38 + 0.86 mg QE/g extract).
Methanol and ethyl extracts have powerful DPPH free radical scavenging with the ICsovalue range of 8.27 - 11.24
pg/ml and AAI values of 2.74 - 3.72. The DPPH radical free scavenging capacity has a high positive correlation
with the TPC values with an r-value of 0.950. The increased concentration of extracts correlated with the increased
inhibition of S-carotene bleaching, with Pearson’s coefficient (r) in a range of 0.624 - 0.962. The 1000 ppm of
methanol extract had the best antioxidant activity, significantly different from positive control and other extracts
(P<0.05). The dichloromethane and methanol extracts possess moderate antibacterials against S. aureus with a MIC
value of 256 pg/mL. This study is the new on the antibacterial and antioxidant activity of C. pusbescens fruit
extracts, and the first study regarding flavonoid and phenolic contents and the other chemical composition in the C.
pusbescens fruit extracts.
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1. Introduction

Plants have been used in traditional medicine to
cure various diseases for thousands of years. 35,000-
70,000 plant species have been tested for medicinal use
[1]. Furthermore, over 80% of the world’s population
depends on traditional medicines [2]. The importance
of plants in medicine is related to their bioactive
compounds. The search for new bioactive compounds
has been extensively performed. However, the search
for new bioactive compounds is still important to
overcome antibacterial resistance and other diseases.
On the other hand, plants are the richest sources of
organic compounds that have contributed significantly
to the supply of new chemical entities that have been
applied in  medicine, cosmetics, food, and
agrochemicals [3].

The genus Caesalpinia belongs to the family of
Caesalpiniaceae and consists of more than 500 species
distributed in the tropics and subtropics [3]. Several
species of the genus Caesalpinia have been known to
produce bioactive compounds with various biological
activities. A previous study reported that C.
pulcherrima has various medicinal properties for
treating skin diseases, fever, and tumors and also has
antimicrobial activity against several bacteria species
and antioxidant activity [4]. Chemical compounds
dihydrobonducellin and 2-methoxydihydrobonducellin,
isolated from C. pulcherrima, are more potent
antioxidants compared to vitamin C [5]. Chemical
compounds in C. pulcherrima were diterpenoids,
peltoginoids, flavonoids, chalcones, and
homoisoflavonoides [4]. The methanolic seed extract of
C. bonducella exhibited antibacterial activity similar to
kanamycin [6]. It also displayed high DPPH-free
radical scavenging activity [7].

One species of Caesalpinia that has not been
studied is Caesalpinia pubescens (Desf.) Hattink (Fig.
1). It has four synonyms, i.e., Caesalpinia ignota
Blanco, Mezoneuron glabrum Desf., Mezoneuron
pubescens Desf., Mezoneurum pubescens Desf [8].
This species is distributed in Malesia: Sumatra
(Bangka), Java (all parts, also Madura and Kangean
Is.), Philippines (C Luzon), Celebes (SW and Salajar),
Lesser Sunda Islands (Bali, Lombok, Sumbawa, Flores,
Timor, Wetar) [9]. It is scandent shrubs with a height
reaching 10-15 m. Lombok Island has the local name
kentok mayung, and the fruits have been used as a
vegetable due to their delicious taste. They are believed
to have health benefits such as maintaining
youthfulness and strengthening stamina [10]. Based on
the previous study, several species of Caesalpinia have
potent antioxidant activity, so the authors are interested
in evaluating the antioxidant extract of C. pubescent
related to their flavonoids and phenolic content and the

antibacterial property. The antioxidant potential,
flavonoids, and phenolic content of C. pubescens fruits
were not studied yet.

Fig. 1 Caesalpinia pubescens (Desf.), attink

2. Materials and Methods

2.1. Plant Material Preparation

The fruits of Caesalpinia pubescens were collected
from Sukadana Village, Pujut Sub-District, Central
Lombok, West Nusa Tenggara, Indonesia (-
8.8966766,116.3198675). The plant specimen was
identified and authenticated at the Herbarium
Bogoriense, Botany Division- Research Center for
Biology. The fruits collected from the field were
washed, air-dried, and grounded to powder.

2.2. Extraction of Caesapinia pubescens Fruit

The powdered fruits were macerated with hexane,
dichloromethane, ethyl acetate, and methanol. The
sample was extracted thrice in every solvent. The
filtrate was collected and concentrated to dryness by
using a rotary evaporator. The crude extracts were
placed in a glass bottle and stored at 4°C for further
use.

2.3. TLC-Bioautography for DPPH-Free Radical
Scavenging Activity

Evaluating the DPPH-free radical activity of
C.pubescens extracts was carried out by the
bioautography-DPPH method on the TLC plate (Silica
gel 60 Fzss, Merck). Ten pl of extract (10 mg/ml) was
transferred onto the TLC plate. After drying the plate,
the hexane extract was developed with n-hexane: ethyl
acetate (3: 2), the Dichloromethane and Ethyl acetate
extract were developed with dichloromethane:
methanol (10:1), and the methanol extract was
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developed with chloroform: methanol: distilled water
(6:4:1). The developed plates were dried and sprayed
with 0.2% DPPH solution in methanol. Yellow spots on
purple backgrounds after 30 minutes indicated the
active compound with antioxidant activity [11].

2.4. Determination of Total Phenolic Content

The total phenolic content was determined using the
Folin Ciocalteu test. Gallic acid solutions in ethanol at
the 6.25-200 pug /mL concentration were used as
standard solutions. In comparison, the test sample was
prepared at a 1000 pg/mL concentration in ethanol.
Ethanol is used as a blank. Standard solutions of gallic
acid (0.2 mL) and extract (0.2 mL) were added with 0.2
mL 50% Folin-Ciocalteu phenol reagent then mixed
using vortex for 1 minute. The mixture solution was
added with 4 mL of 2% sodium carbonate solution
(Na;COs3) and stored under the dark at room
temperature for 30 minutes. The absorbance of the
mixed solution was read at a 750 nm wavelength with a
UV-Vis spectrophotometer. The total phenolic content
is expressed as mg Gallic Acid Equivalent (GAE) per g
extract.

2.5. Determination of Flavonoid Content

The aluminum chloride colorimetric assay measured
total flavonoid content. Quercetin was used as a
standard solution and made at 3.125-100pg/ml
concentration range. Ethanol was used as a blank
solution, and the sample was prepared at the
concentration of 1000 pg/mL in ethanol. An aliquot
(0.5 ml) of standard solutions was added into the vial
containing 1.5 ml ethanol. The standard solutions and
extract were added 0.1 ml of 10% AICls, 0.1 ml of
CHs;COONa.3H,O 1M, and 2.8 ml aqua dest. The
solution was mixed, and the absorbance was measured
at 417 nm. The total flavonoid content was expressed
as mg quercetin equivalents (QE) per g extract.
2.6. Determination of DPPH-Free  Radical
Scavenging Activity

The DPPH-free radical activity of the extracts was
performed by microdilution on 96-well microplates.
Each well in the first to the eight rows was filled with
100 pl of methanol. Five pl of extract (10,240 pg/ml)
were filled well in the first row. Then, 95 ul of
methanol was added and homogenized. Every extract
was done in triplicate. Serial dilution was done by
transferring 100 pl from the first row into the second
row and homogenized. Again, one hundred pl from the
second row was transferred into the third row. On the
8N, 100 pl was discarded. After the dilution process
was complete, each well was added with 100 pl of
methanolic DPPH solution (61.50 pg/ml). The
microwell plates were incubated at room temperature
for 90 minutes in dark conditions. Catechin was used as
a positive control. The absorbance was observed at 517

nm using Varioskan Flash (Thermo Scientific). Percent
inhibition concentration (IC) was calculated as follows:

IC (%) =( control T )xlOO%

sample

Acontrol
(1)
where A control is the absorbance of DPPH without
samples, A sample is the absorbance of DPPH at
different concentrations of extracts. The ICso values of
DPPH were obtained from linear calibration between
the percentage of inhibition and sample concentration.
The antioxidant activity index (AAI) is acquired by the
formula below:
AAL = The final concentration of DPPH

IC50

)

2.7. Correlations between TPC, TFC, and DDPH
free radical scavenging activity

Correlation assessment between antioxidant activity
and total phenolic content (TPC) or between
antioxidant activity and total flavonoid content (TFC)
was carried out by Pearson’s correlation (P<0.01) using
SPSS 16 for Windows.

2.8. p-Carotene Bleaching Assay

The p-carotene solution was prepared by dissolving
10 mg of p-carotene (Sigma-Aldrich) in 10 ml
chloroform. Pipet 0.2 ml of the solution into a flask and
add 20 mg of linoleic acid and 200 mg of Tween-20.
Chloroform was evaporated completely using a rotary
vacuum evaporator at 40°C. After evaporating, 50 ml of
distilled water was added slowly to the residue,
followed by vigorous shaking to form an emulsion.
Aliquots of 4.8 ml of the emulsion were added to a
series of test tubes containing 0.2 ml of the sample or
BHT (butylated hydroxytoluene) (Merck). The ranging
concentrations were from 1 to 1000 ppm. The
absorbance was read immediately using UV/Vis
Spectrophotometer at the wavelength of 470 nm
against a blank (an emulsion without g-carotene). The
tubes were placed in a water bath at 50°C; the
absorbance was measured again at 470 nm after 60 min
incubation. A control treatment was 0.2 ml ethanol,
while BHT was used as the reference. Antioxidant
activity was calculated with the following equation:

AA =228 1 100
DR,
©)

where AA is the antioxidative activity of s-carotene
or bleaching inhibition; DRc is the degradation rate of
the control {DRc= [In(a/b)/60]}; DRsis the
degradation rate in the presence of the sample {DRs =
[In(a/b)/60]}; where a is the absorbance at 0 min; and b
is the absorbance after 60 min.
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2.9. Antibacterial  Activity:  Determination  of
Minimum Inhibitory Concentration (MIC) Value

Two-fold broth microdilution in a 96-well
microplate was carried out to determine the extracts'
Minimum Inhibitory Concentration (MIC) value
against Staphylococcus aureus Ina CC B4 and
Escherichia coli InaCC B5. Wells in the first row were
loaded with 100 pL of double strength of Mueller
Hinton Broth, 10 pL of extract (10.24 mg/mL Dimethyl
sulfoxide (DMSO), and 90 sterile aqua dest and
homogenized. Wells of the 2" to 4" row was filled with
100 pL Mueller Hinton Broth. One hundred pL of the
1st well was taken out and transferred into the 2" well
of a vertical row and homogenized. Serial dilution was
carried out until the 4" row, and at the 4™ row, 100 pL
of the mixture was discarded. After that, 100 pL of
suspension of bacteria (108 CFU/mL) was added to
each well, followed by incubation of the microwell
plate for 18 hours at 37°C. After incubation, each well
was added with 10 pL INT. The lowest concentration
before the color changes is the MIC value.

2.10. Identification of Compounds of the Extracts
using LC-MS-MS Analysis

The extracts of C. pubescens fruit were diluted with
methanol. The soluble extract was filtered using a 0.45-
micron Millipore filter. Five pL filtrate of the sample
was injected into the LC-ESI-QTOF system (XEVO
G2-XS QToF). LC-MS analysis was performed using a
binary pump and UPLC-MS (Waters Acquity UPLC I-
Class). The LC is connected to QTOF mass
spectrometer coupled to ESI. The MS was used with
positive ionization mode. The ESI parameters are
source temperature 120°C, gas atomizer 50 L/h, and
source voltage +2.0 kV. Full scan mode was from 100
m/z to 1200 m/z. UPLC column was Acquity UPLC®
BEH C8 1. 7 um 2.1 x100 mm, column temperature
40.0 °C. Solvent A was 0,1 % Formic Acid (FA) in
H,0; solvent B was 0,1% FA in acetonitrile. Solvents
were set at a total flow rate of 0.300 mL/min. Isocratic
elution system was run at 0-1.0 min with ratio 95:5;
linear gradient of solvent A was from 95% to 60% at
1.0-11.0 min; isocratic elution system was run at 11.0—
13.0 min with ratio 0:100; linear gradient of solvent A
was from 0% to 95 % at 16 min.

3. Result and Discussion
3.1. TLC-Direct Bioautography for DPPH-Free
Radical Scavenging

DPPH is a stable free radical commonly used to
evaluate antioxidant activity because this assay is easy,
fast, reliable, and simple. The DPPH is more stable,
accessible than other chromogenic [12], and sensitive
enough to detect antioxidant activity at low
concentrations. The antioxidant components change the
purple color of DPPH to yellow because antioxidants

quench radicals. TLC-Bioautography for evaluating
antioxidant activity by DPPH-free radicals was
presented in Fig. 2. Chemical compounds with
antioxidative properties showed yellow spots or yellow
bands on a purple background. The yellow spots or
bands indicated the antioxidant compounds of the
extract. TLC-bioautography of the different extracts
showed different profiles. Hexane extract only had one
yellow spot on the TLC plate, while dichloromethane,
ethyl acetate, and methanol extract have a yellow band
(Fig. 2). It may indicate that extract dichloromethane,
ethyl acetate, and methanol have several antioxidant
compounds.
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Fig. 2 TLC-bioautography profile of Hexane (H), Dichloromethane
(D), Ethyl Acetate (E), and Methanol (M) Extracts of C.pubescens
fruits after sprayed with DPPH in methanolic solution. H extract
was developed in H: E (3:2), D and E extracts were developed in D:
M (10:1), while M extract was developed in Chloroform:Methanol:
Water (6:4:1)

3.2. Total Phenolic Content (TPC)

Phenolic is the secondary metabolite produced by
plants with redox properties [13] and contributes to the
antioxidant activity by scavenging free radicals or
preventing the free radical's formation by
hydroperoxides. Table 1 shows that increasing the
polarity also increases the TPC. TPC of C. pubescens
fruits was in the following order: n-Hexane>
Dichloromethane> Ethyl acetate> Methanol fraction.
The TPC of C. pubescens was significantly varied. It
may be due to the solvent's polarity that dissolves the
plant's endogenous compounds with the same polarity.
The increase in polarity of the solvent increases the
concentration of the phenolic, which indicates that
phenolic is more soluble in the more polar solvent.

3.3. Total Flavonoid Content (TFC)

Flavonoids are a group of plant phenolic
compounds characterized by the structure of benzo-r-
pyrone, commonly found in fruits and vegetables [14].
Flavonoids have scavenging effects by scavenging free
radicals or chelating processes in-vivo or in-vitro [15].
Table 1 showed that the lowest TFC was in the
methanol fraction, while the highest was in the
dichloromethane.
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3.4. Determination of Antioxidant Capacity by
DPPH-Free Radicals

All extracts with different solvent polarities have
antioxidant activity (Fig. 2 and Table 1). The existence
of antioxidant components in C. pubescens is likely to
strengthen stamina and maintain youthfulness as local
people in Lombok. Another study showed that
supplementation of L-arginine and antioxidants
increased exercise performance in the elderly [16].

Ethyl acetate and methanol extracts displayed very
strong antioxidant activity; however, methanol extract
displayed the strongest capability to scavenge free
radicals DPPH. It could be attributed to the phenolic
content in those extracts. It indicated that ethyl acetate
and methanol extract more antioxidant compounds than
n-Hexane and dichloromethane.

Table 1 TPC, TFC, ICso, and AAI of C. pubescens fruits extract (*: Antioxidant category based on AAI value: weak < 0.5 < moderate < 1 <
strong < 2 < very strong)

TPC TFC Antioxidant Category

Extract "~ (mg GAE/g (mg QE/g 1Cs0 (ug/mL) AAl Based on AA| Value*
extract) extract)

n-H 18.81¢+0.03 30.80°+£0.02  24.279+0.01 1.279+0.00 Moderate

D 33.84°+0.01 33.402+0.02  48.51¢+0.01 0.63¢+ 00 Moderate

E 82.56"+ 0.01 23.86°+0.01 11.22°+0.02 2.74° £ 0.01 Very strong
108.562+0.01 9.589+0.01 8.26° +0.02 3.720 £ 0.01 Very strong

C+ NA NA 2422 +0.02 12712+ 0.11 Very strong

Where n-H: n-hexane extract, D: dichloromethane
extract, E: ethyl acetate extract, M: methanol extract,
C+: catechin as a positive control. NA: not assessed.
GAE: gallic acid equivalent. QE: quercetin equivalent.
IC50: inhibition concentration of 50% or the
concentration of antioxidants needed to decrease the
initial DPPH concentration by 50%. AAI: antioxidant
activity index. Duncan's Multiple Range-Tests
(DMRT) Statistical analysis of variance was performed
using SPSS 16.0. The experiment was performed in
triplicate and expressed as mean + SD. Values in each
column with the different letters are significantly
different (P<0.05).

3.5. Correlations  between Phenolic  Content,
Flavonoid Content, and Antioxidant Activity
Pearson's correlation carried out correlation
assessment between antioxidant activity and total
phenolic content (TPC) or between antioxidant activity
and total flavonoid content (TFC). The result showed
that increasing the wvalue of TPC (gallic acid
equivalents) contributes to the AAI value; however, the
increasing TFC value (quercetin equivalents) does not
contribute to the AAI value. There was a positive and
significantly very strong Pearson's correlation between
TPC and AAI value (r = 0.950), while a negative and
significantly very strong Pearson's correlation between
TFC and AAI value (r = -0.921) (P<0.01). A negative
and high correlation between TPC and ICs (r = -0.743),
while TFC and ICs (r = 0.727) had a positive and high
correlation. The decrease in 1Cso value would increase
antioxidant activity. The increase in TPC is positively
correlated with the antioxidant activity index due to the
redox properties of the phenolic compounds in plants.
Phenolic compounds can neutralize free radical lipid
and prevent the decomposition of hydroperoxides into
free radicals. Phenolic compounds can donate

hydrogen atoms or electrons and free electrons.

3.6. p-Carotene Bleaching Assay

p-carotene bleaching assay is often used to
determine antioxidant activity. In the p-carotene
bleaching method, peroxyl free radicals are formed
from linoleic acid oxidation at the incubation process at
50°C. Free radicals will attack the p-carotene molecule
to absorbance decreases when observed at a
wavelength of 470 nm. p-carotene oxidation will be
minimized in the presence of antioxidants. The amount
of decomposed [B-carotene is related to the antioxidant
activity of the extract. Antioxidants will neutralize free
radicals derived from linoleic acid. The results of -
carotene bleaching rates of C. pubescens extracts were
presented in Fig. 3. It showed that the antioxidant
activity depended on the concentration of extracts. The
increase in the concentration of the extracts was
positively correlated to the increase in antioxidant
activity or the increase in inhibition of p-carotene
bleaching, with the Pearson’s coefficient (r) range of
0.624-0.962 (the correlations are significant at the
range of 95 — 99 % confidence levels). Antioxidant
activity of the methanol extract at a concentration of
1000 ppm had the best antioxidant activity (61.08 +
2.99 %) compared to positive control (BHT; 52.57 +
040 %) and all other extracts (n-hexane,
dichloromethane and ethyl acetate extracts with
antioxidant activity of 48.15 + 0.39; 48.22 + 0.38; and
44.39 + 0.83 %, respectively). The methanol extract's
antioxidant activity was significantly higher than all
extracts and positive control (P<0.05). The increasing
concentration of all extracts increases antioxidant
activity due to their higher phenolic and flavonoid
content. The phenolic and flavonoid groups are highly
responsible for the antioxidant activity of the plant
extracts.
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Statistical analysis of variance was performed by Duncan’s multiple-range tests using SPSS 16.0 for 1000
ppm. Experiment was performed in triplicate and expressed as mean + SD. Values of antioxidant activity in
1000 ppm of the extract concentration with different letter are significantly different (P<0.05). The Pearson’s
coefficient of correlation (r) between concentration (ppm) and antioxidant activity (%) was performed by
Pearson correlation. (**): Correlation is significant at the 0.01 level. (*): Correlation is significant at the 0.05

level.

Fig. 3 The p-carotene bleaching inhibition of C. pubescens extracts

3.7. Antibacterial Activity: Minimum
Concentration (MIC) Value
Antibacterial activities of the extracts were
determined through their ~minimum inhibitory
concentration (MIC) values against S.aureus InaCC B4
and E.coli InaCC B5. The MIC of extracts against
S.aureus ranged from 256 - >256 pg/mL, while the

Inhibitory

MIC value of extracts against E.coli were >256 pg/mL
(Table 2). There were 2 extracts (dichloromethane and
methanol extracts) showed moderate antibacterial
activity against S.aureus with the MIC value of 256
ug/mL. However, all extracts showed weak to
moderate antibacterial activity against E. coli
(MIC>256 pg/mL).

Table 2 Antibacterial activity of C. pubescens fruit extracts (*: Antibacterial category based on MIC values, strong < 100 pg/mL <
moderate < 500 pg/mL < weak < 1000 pg/mL < inactive)

MIC value against S.

Antibacterial MIC value agains Antibacterial

Samples aureus (ng/mL) Category E. coli (ng/mL)  Category

n-Hexane extract >256 Weak- >256 Weak-Moderate
Moderate

Dichloromethane Extract 256 Moderate >256 Weak-Moderate

Ethyl acetate Extract >256 Weak- >256 Weak-Moderate
Moderate

Methanol Extract 256 Moderate >256 Weak-Moderate

Chloramphenicol (Positive Control) <2 Strong 4 Strong

3.8. ldentification of Compounds of the Extracts
using LC-MS/MS analysis

The chromatogram and mass fragmentation of the
LC-MS/MS analysis showed the five major identified
compounds of the extracts (Table 3 and Fig. 4). The
chromatogram of n-hexane extract showed five main
peaks at retention times of 9.13, 9.25, 10.09, 10.26, and
10.34 minutes (Table 3). Each peak was then
fragmented and resulted in the fragmentation spectra
with mass observed (m/z) 445.2124, 507.2287,
431.3526, 429.3726, and 413.3777 (m/z observed is
[M+H]*) with the error mass range of -0.1 to 0.9 mDa.
Based on the internal spectra database, the compounds
were identified as aurantiamide acetate,
asperphenamate, cerevisterol, stigmastan-3,6-dione,
and spinasterol at retention times of 9.13, 9.25,10.09,

10.26, and 10.34 minutes, respectively. Based on the
peak area and detector count, the dominant compound
in the n-hexane extract is aurantiamide acetate. This
amino acid derivative compound isolated from the stem
bark of Albizia adianthifolia has antioxidant and
antimicrobial activities [17].

The LC-MS/MS analysis of dichloromethane
extract showed five main peaks at retention times of
93.64, 9.12, 9.44, 9.47, and 9.51 minutes. Table 3
shows each peak was then fragmented and resulted in
the fragmentation spectra with mass observed (m/z) for
[M+H]* or [M+Na]*, such as 195.0879, 445.2126,
609.2717, 593.2765, 535.2710 with the error mass
range of -0.1 to 0.9 mDa. Based on the internal spectra
database, the compounds were identified as (-)-
bornesitol, aurantiamide acetate, azedarachin C,
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unknown  (candidate = mass  CasHs00g), and
pyrophaeophorbide A at retention times of 93.64, 9.12,
9.44,9.47, and 9.51 minutes, respectively. Based on the
peak area and detector count, the dominant compounds
in the dichloromethane extract are unknown
compounds and azedarachin C. This limonoid
derivative compound can be found in the Melia
azedarach plant, and it has the capacity as an insect
antifeedant [18].

The LC-MS/MS analysis of ethyl acetate extract
showed five main peaks at retention times of 3.65, 5.10,
9.46, 9.47, and 9.52 minutes. Each peak was then
fragmented and resulted in five fragmentation spectra
with mass observed (m/z) 195.0877, 303.0505,
609.2712, 593.2764, and 535.2708 (m/z observed is
[M+H]* or [M+Na]*). Based on the internal spectra
database, the compounds were identified as (-)-
bornesitol, quercetin, azedarachin C, unknown
(candidate mass of Cs4Ha00s, pyrophaeophorbide A at
retention times of 3.65, 5.10, 9.46, 9.47, and 9.52
minutes, respectively (Table 3). Based on the peak area
and detector count, the dominant compound in the
ethyl acetate extract is similar to dichloromethane

3004 Solvent
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extract, namely unknown compound and azedarachin C.

The LC-MS/MS analysis of methanol extract
showed five main peaks at retention times of 1.10, 3.63,
4.36, 5.12, and 9.36 minutes. Each peak was then
fragmented and resulted in five fragmentation spectra
with mass observed (m/z) 195.0877, 303.0505,
609.2712, 593.2764, and 535.2708 (m/z observed is
[M+H]* or [M+Na]*). Based on the internal spectra
database, the compounds were identified as valine, (-)-
bornesitol,  kaempferol-3-O-rutinoside,  quercetin,
unknown (candidate mass Cz9H47NO, at retention times
of 1.10, 3.63, 4.36, 5.12, and 9.36 minutes, respectively.
Based on the peak area and detector count, the
dominant compounds in the methanol extract are
unknown compounds and quercetin (Table 3).
Quercetin is a potent antioxidant flavonoid and, more
specifically, a flavonol found in onions, grapes, berries,
cherries, broccoli, and citrus fruits. It is a versatile
antioxidant known to possess protective abilities
against tissue injury induced by various drug toxicities
and also has the capacity as a-glucosidase inhibitory
activity, therapeutic effects for inflammation, obesity,
and type 2 diabetes [16, 19-20].
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Table 3 Five identified compounds in C. pubescens fruit extracts

RT Compounds name Observed m/z A Mass (mDa)  Adducts Formula Detector count
n-Hexane Extract
9.13 Aurantiamide acetate 4.452.124 0.2 +H C27H28N204 1,316,391
9.25 Asperphenamate 5.072.287 0.9 +H Cs2H30N204 121,419
10.09 Cerevisterol 4.313.526 0.6 +H CasH4603 156,838
10.26 Stigmastan-3,6-dione 4.293.726 -0.1 +H C29H4g02 304,367
10.34 Spinasterol 4.133.777 -0.1 +H Ca9H4s0 308,355
Dichloromethane Extract
3.64 (-)-Bornesitol 1.950.879 1.6 +H C7H1406 355,121
9.12 Aurantiamide acetate 4.452.126 0.4 +H C27H28N204 380,4
9.44 Azedarachin C 6.092.717 4.7 +Na C32H42010 1,759,209
9.47 Candidate Mass C3zaHa009 5.932.765 1.9 +H C34H4009 1,064,641
9.51 Pyrophaeophorbide A 5.352.710 0.6 +H C33H34N4O3 552,221
Ethyl Acetate Extract
3.65 (-)-Bornesitol 1.950.877 14 +H C7H1406 143,038
5.10 Quercetin 3.030.505 0.6 +H Ci15H1007 300,234
9.46 Azedarachin C 6.092.712 4.2 +Na C32H42010 336,374
9.47 Candidate Mass C3sHa009 5.932.764 1.9 +H C3z4H1009 426,889
9.52 Pyrophaeophorbide A 5.352.708 0.4 +H C33H34N4Os3 148,96
Methanol Extract
1.10 Valine 1.180.862 0.0 +H CsH11NO2 396,393
3.63 (-)-Bornesitol 1.950.879 1.6 +H C7H1406 424,729
4.36 Kaempferol-3-O-rutinoside  5.951.670 13 +H C27H30015 587,014
5.12 Quercetin 3.030.498 -0.2 +H Ci15H1007 772,732
936  Candidate Mass 4.963.402 05 +Na CasHa7NOs 982,821
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The chemical structure of the identified compounds

of the extracts

indicated that several

classes of

compounds such as flavonoid, phenolic,

steroid,

limonoid, and amino acid derivatives have various
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benefits for health (Table 4 and Fig. 5). The main
compounds of the extracts may play a role in their
capacities as antioxidant and antibacterial activity. The
dichloromethane  extract  (with  predominantly
azedarachin C and unknown compound, Cz4H40Og) and
methanol extract (dominated by quercetin and
unknown compound, CzHs7NO4) were moderate
antibacterials against S. aureus InaCC-B4. From TLC-
DB, it can be seen that all extracts can reduce free

radicals or all extracts have the capacity as antioxidant
activity due to the bioactive metabolite such as
flavonoid, phenolic, and other compounds. The LC-
MS/MS data revealed that flavonoids in the methanol
extract such as quercetin and kaempferol-3-O-
rutinoside might contribute to antioxidant activity
(DPPH radical free scavenging and p-carotene
bleaching inhibition) as well as antibacterial activity
against as S. aureus, a positive-Gram bacteria.

Table 4. Some Compounds of C. pubescens and Their Benefits for Health.

Component name Class Compound Benefits Literature
1 Valine Amino acid Improves net photosynthetic rate and fruit quality [21]
2 (-)-Bornesitol cyclohexanol g}g;i:s);gesrsirﬁs;\;ed?;:éi;g, potential use against chronic [22-23]
3 Keempferol-3-O-tutinoside  Flavonoid ghycoside & et L olinesterase atvies 2024
¢ queren
5 Aurantiamide acetate Amino acid derivative  Antioxidant and antimicrobial activities [19]
6 Asperphenamate Amino acid derivative  Antitumor activity [25]
7 Azedarachin C Limonoid Antidiabetic and Antioxidant agents [26]
8 Pyrophaeophorbide A Amino acid derivative  Tumor photodynamic therapy [27]
9 Cerevisterol Steroid Antimicrobial activity [28]
10  Stigmastan-3,6-dione Steroid Antibacterial activity [29]
11  Spinasterol Steroid Antitumor activity [30]

Evidence of the antioxidant and antibacterial
properties of the fruits of C. pubescent can explain the
use of C. pubescent fruit to strengthen stamina and
maintain the health of the local people in Lombok.

4. Conclusion

The study results indicated that the fruit extracts of
C. pubescent possess antioxidant activity and
antibacterial activities. The DPPH radical free
scavenging capacity positively correlates with the TPC
values (r, 0.950). The p-carotene bleaching inhibition
of the methanol extract in the concentration of 1000
ppm is the highest antioxidant activity and significantly
different from all other extracts and positive control
(P<0.05). The dichloromethane extract and methanol
extract have moderate antibacterial against S. aureus.
The LC-MS/MS data revealed that flavonoids in the
extracts such as quercetin, kaempferol-3-O-rutinoside,
and azedarachin C might contribute to DPPH radical
free scavenging and f-carotene bleaching inhibition as
well as antibacterial activity against Gram-positive
bacteria, i.e., S. aureus. This study is the new report on
antibacterial and antioxidant activities, the flavonoid
and phenolic contents, and the other chemical
composition in the C. pusbescens fruit extracts. This
study still has limitations with only fruit samples, and
the test is still in vitro testing. However, this study
demonstrated the potential antibacterial and antioxidant
activity of the C. pusbescens fruit extracts. Further

research is needed using other parts of this plant and in
vivo activity tests, including using experimental
animals to prove antibacterial and antioxidant activity.
In addition, the next research is needed to obtain pure
compounds and perform the antioxidant and
antibacterial test.
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