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Abstract

Muntingia calabura Linn. is one of the roadside trees that can easily be found in Malaysia. The calabura is the only species found
in the genus Muntingia. The valuable bioactive compounds from this species had been documented, however, those originating
from local are still considered scanty. This study was conducted to screen the phytochemicals presented, to identify the total
phenolic content (TPC) and total flavonoid content (TFC), and to determine the antibacterial properties of both extracted ripe and
unripe fruits. The extraction process was achieved by the successive maceration technique using three different solvents namely
n-hexane, ethyl acetate, and methanol. The analysis of TPC and TFC was successfully done by Folin-Ciocalteu method and
aluminium chloride colorimetric method respectively. A disc diffusion method had been employed to test the antibacterial effect.
It was found that the percentage yield of methanol crude extract was the highest with 5.92% for unripe fruit and 8.66% for ripe
fruit. Phytochemical screening of M. calabura L. extracts indicated the presence of flavonoids, phlobatannins, tannins, and
glycosides for unripe fruit, and the ripe fruit extracts show the presence of alkaloids, flavonoids, tannins, and glycosides. The
greatest TPC and TFC were observed in the methanol extract with 47.96 mg GAE/g (unripe), 94.43 mg GAE/g (ripe), and 99.74
mg QE/g (unripe), 35.38 mg QE/g (ripe) respectively. The in vitro antibacterial study of methanol and ethyl acetate extracts of the
unripe fruit were active against all tested bacteria (B. subtilis, S. aureus, E. coli, and K. pneumonia). However, the ripe fruit extracts
demonstrated no antibacterial activity. Thus, the findings remark the potential of these extracts especially the crude from methanol
to obtain unique chemical compounds for drug discovery.
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Abstrak
Muntingia calabura Linn. merupakan antara pokok tepi jalan yang mudah didapati di Malaysia. Calabura adalah satu-satunya
spesies yang terdapat dalam genus Muntingia. Sebatian bioaktif yang berharga daripada spesies ini telah didokumenkan,
bagaimanapun, yang berasal dari tempatan masih dianggap sedikit. Kajian ini dijalankan untuk menyaring fitokimia yang
dibentangkan, untuk mengenal pasti jumlah kandungan fenolik (TPC) dan jumlah kandungan flavonoid (TFC), dan untuk
menentukan sifat antibakteria kedua-dua buah masak dan tidak masak yang diekstrak. Proses pengekstrakan dilakukan dengan
teknik pemekatan berturut-turut menggunakan tiga pelarut berbeza iaitu n-heksana, etil asetat, dan metanol. Analisis TPC dan TFC
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telah berjaya dilakukan dengan kaedah Folin-Ciocalteu dan kaedah kolorimetrik aluminium klorida. Kaedah penyebaran cakera
telah digunakan untuk menguji kesan antibakteria. Didapati peratusan hasil ekstrak mentah metanol adalah yang tertinggi iaitu
5.92% bagi buah yang belum masak dan 8.66% bagi buah masak. Pemeriksaan fitokimia bagi ekstrak M. calabura L. menunjukkan
kehadiran flavonoid, phlobatannin, tanin, dan glikosida untuk buah yang belum masak, dan ekstrak buah masak menunjukkan
kehadiran alkaloid, flavonoid, tanin, dan glikosida. Nilai TPC dan TFC terbesar telah diperolehi daripada ekstrak metanol dengan
47.96 mg GAE/g (belum masak), 94.43 mg GAE/g (matang), dan 99.74 mg QE/g (belum masak), 35.38 mg QE/g (matang). Kajian
antibakteria in vitro bagi ekstrak metanol dan etil asetat buah yang belum masak adalah aktif terhadap semua bakteria yang diuji
(B. subtilis, S. aureus, E. coli, dan K. pneumonia). Walau bagaimanapun, ekstrak buah masak tidak menunjukkan aktiviti
antibakteria. Oleh itu, hasil kajian menunjukkan ekstrak methanol terutamanya, mempunyai potensi yang besar untuk mendapatkan

sebatian kimia yang unik bagi hasilan ubat.

Kata kunci: ekstrak buah-buahan, fitokimia, jumlah kandungan fenolik, jumlah kandungan flavonoid, antibakteria

Introduction

Nature gives everything to the prosperity of humankind
since the ancient times and this includes the keys for the
principal endeavour at the therapeutic intervention. In
old-fashioned times, humans depend on the natural
resources such as plants for the treatment of numerous
diseases. Even in the modernized days, plant materials
remain a crucial resource to treat illnesses, including
infectious diseases [1]. Plant-derived natural products
have consistently been an essential source of medicines
for the treatment of numerous illnesses and have
received extensive attention in the recent years [2].
Therefore, the plant is one of the most important sources
for isolating active chemical compounds that contribute
to many uses in combating diseases [3]. However, some
medicinal plants are still concealed inside the plant and
must be carefully analysed.

Muntingia calabura Linn. (M. calabura L.) locally
known as “buah ceri” or “kerukup siam” is belongs to
the family of Muntingiaceae. M. calabura L. is native to
Central America but has been widely cultivated in many
tropical climate countries, such as Brazil, China, India,
the Philippines, as well as Malaysia due to its strong
tolerance to soil and climate [4, 5]. Extensive literature
search shows that calabura is the only species found in
the genus Muntingia. Calabura’s fruits (Figure 1) are
very sweet and juicy if they are fully ripen. The
sweetness of these ripe cherries is due to their high
soluble solid content and low total titratable acidity [5].
Traditionally, the fruits of calabura are eaten fresh and
sometimes cooked in tarts or made into jam [6].
However, this plant was reported to have many health
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benefits in curing illnesses [7] but the exploration of the
fruit’s part is very little.

From many reported studies, several compounds were
successfully elucidated from each part of this plant
including the leaf, root, bark, and fruit [7]. In addition, a
few of the reported compounds were found active as
antibacterial [9, 10, 11], antitumor [12], anti-
inflammatory [13], antipyretic [14], antinociception
[15], antiproliferative [16], and also antioxidant [4, 17].
It indicates that calabura is one of the potential plants to
screen valuable active compounds for drug discovery.
However, the study on this species from Malaysia is still
limited due to the less reported data from local
publications that can be obtained. Thus, this study will
present the qualitative phytochemical screening on
alkaloids, flavonoids, glycosides, phlobatannins, and
tannins, reported the quantitative phytochemical
analysis of total phenolic content (TPC), and total
flavonoid content (TFC), as well as documented the
antibacterial properties from both ripe and unripe of M.
calabura L. fruit extracts.

Figure 1: The fruits of M. calabura L. [8]
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Materials and Methods
Fruit samples
The ripe fruits of M. calabura L. were collected from
Seremban, Negeri Sembilan, and the unripe fruits were
collected from Kampung Jembatan Duyong, Melaka,
Malaysia in October 2021.

Preparation of fruit extracts

Fresh fruits (ripe and unripe) of M. calabura L. were
washed with tap water and were directly dried under the
sun for one week. The dried fruits were ground into
powder form by using a grinder. The extraction process
proceeded successively by mixing 100 g of powdered
fruits with n-hexane, followed by ethyl acetate and
methanol (500 mL of each) for 72 hours at room
temperature. The extract was filtered by using Whatman
no. 1 filter paper and the filtrate was concentrated by
using a rotary evaporator. Crude extracts were stored at
4 °C prior to phytochemical and in vitro antibacterial
analyses [18].

Qualitative phytochemical screening

Phytochemical tests were carried out on each extract
using the standard procedure [19, 20] to identify the
presence of alkaloids [21], flavonoids, glycosides,
phlobatannins [22], and tannins [23].

Determination of total phenolic content

Total phenolic content (TPC) in the fruit extracts was
determined by using the Folin-Ciocalteu method as
described by [24] with minor modifications. An amount
of 10 mg of the extract was dissolved in 10 mL of
methanol to yield a concentration of 1 mg/mL. To each
extract, 0.5 mL of sample was added to 2.5 mL of 10%
Folin-Ciocalteu’s reagent. After 5 minutes, 2.5 mL of
7.5% NayCO3 was added. The mixture was placed in the
dark for 2 hours and the absorbance was measured at 725
nm by using UV-Vis Spectrophotometer. A similar
procedure as described was repeated for the standard
solution of gallic acid with different concentrations
(6.25,12.5, 25, 50, and 100 pg/mL), and the calibration
curve was constructed. The concentration of phenolics
(ug/mL) was obtained based on the calibration curve
and the content of phenolic in the extract was expressed

in terms of gallic acid equivalent (mg of gallic acid/g of
extract), and methanol was used as blank.

Determination of total flavonoid content

Total flavonoid content (TFC) in the fruit extracts was
determined by using the modified aluminium chloride
colorimetric method [25]. An amount of 10 mg of the
extract was dissolved in 10 mL of 80% ethanol (1
mg/mL). To each extract, 0.5 mL of sample was mixed
with 1.5 mL of 95% ethanol, 0.1 mL of 10% aluminium
chloride, 0.1 mL of 1 M potassium acetate, and 2.8 mL
of distilled water. The mixture was incubated at room
temperature for 30 minutes and the absorbance was
measured at 425 nm by using UV-Vis
Spectrophotometer. A similar step as described was
repeated for the standard solution of quercetin with
various concentrations (6.25, 12.5, 25, 50, and 100
pg/mL), and the calibration curve was constructed. The
concentration of flavonoids (ug/mL) was obtained based
on the calibration curve and the content of flavonoids in
the extract was expressed in terms of quercetin
equivalent (mg of quercetin/g of extract), and ethanol
was used as blank.

Determination of antibacterial properties
Antibacterial assay of M. calabura L. fruit extracts was
carried out based on the Clinical and Laboratory
Standards Institute (CLSI) [26], and the disc diffusion
method was used. The overnight bacterial culture
(Escherichia coli, Klebsiella pneumonia,
Staphylococcus aureus, and Bacillus subtilis) from
nutrient broth (NB) was adjusted to the turbidity of 0.5
McFarland standard (1.5 X 10® CFU/mL). Afterward,
0.1 mL of bacterial culture was pipetted out onto the
Muller-Hinton agar (MHA) and spread in a direction
and evenly distributed. The dried-loaded extracts (20 pL
with a concentration of 10 mg/mL) of disc paper (5.5
mm diameter) were transferred onto the seeded MHA
medium and incubated at 37°C for 24 hours.
Streptomycin (10 pg) and 10% DMSO were used as
positive and negative control. The diameter of zone
inhibition was measured and recorded.
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Results and Discussion
Qualitative phytochemical screening
M. calabura L. extracts (n-hexane, ethyl acetate, and
methanol) for both ripe and unripe fruits were first tested
for a qualitative phytochemical screening to check the
presence and absence of alkaloids, flavonoids,
glycosides, tannins, and phlobatannins in which these
constituents might be responsible for the antibacterial
properties. The data displayed in Table 1 shows that
calabura’s fruit contained various phytochemicals.
Flavonoids were detected in all extracts from both ripe
and unripe fruits. Meanwhile, alkaloids and

phlobatannins were found absent in all extracts from
unripe and ripe fruits respectively. However, [21]
reported the presence of alkaloids in both ripe and unripe
M. calabura L. fruit extracts, but the study conducted
and the sample collected was from India. For a local
sample studied by [4], alkaloids were also reported
absent but the sample was from M. calabura L. leaf
extracts. Thus, abiotic factors such as soil, temperature,
air, humidity, light, pH, salinity, minerals, and water
may influence the accumulations of secondary
metabolites [27, 28, 29].

Table 1. Detected phytochemical constituents in M.calabura L. fruit extracts

Constituents

Fruit Extracts

Ripe Unripe
n-hexane Ethyl Acetate Methanol n-hexane Ethyl Acetate Methanol
Alkaloids - + + - - -
Flavonoids + + + + n i
Glycosides - - + - - +
Tannins - + + - +
Phlobatannins - - - - +

‘- indicates absence; ‘+’ indicates presence

Quantitative phytochemical analysis

The results of total phenolic content (TPC) and total
flavonoid content (TFC) were summarized in Table 2.
Among all extracts, methanol extract from both ripe and
unripe fruits exhibited the highest TPC with 94.43 and
47.96 mg GAE/g respectively. In general, the more polar
solvent influences the amount of TPC which gives a
higher value. The 5-hydroxy-3,7,8-trimethoxyflavone
compound is reported to contribute as a major phenolic
compound [30] and [31, 32] revealed that this compound
was elucidated from the fruits of M. calabura L. that
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have polar sites interaction (hydrogen bonds) with the
solvent, which increased the solvation of compounds in
the solvent.

Similarly, TFC was found highest in methanol extract
with 35.38 and 99.74 mg QE/g in ripe and unripe fruits
respectively. The TFC content is correlated with the
preliminary phytochemical screening to prove that
flavonoids are an important constituent in the calabura
fruits and it is essential for future antioxidant study.
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Table 2. The total phenolic and total flavonoid contents of different fruit extracts from M. calabura L.

Solvents Extraction

Assay
n-hexane Ethyl Acetate Methanol
TPC (mg GAE/g extract)  Ripe 24.11 45.06 94.43
Unripe 15.43 27.96 47.96
TFC (mg QE/g extract) Ripe 4.08 22.97 35.38
Unripe 42.70 61.59 99.74

This study proves that M. calabura L. fruit contains
phytochemicals as an antibacterial agent. As shown in
Table 3, methanolic fruit extract from the unripe sample
gave the highest antibacterial effect against all tested
bacteria compared to ethyl acetate extract and this is
similar to the study reported by [21]. Moreover, the fruit
extracts were more active against Gram-positive
bacteria with zone inhibition of 14 mm and 12 mm for
S. aureus and B. subtilis respectively. The Gram-
negative cell wall is a multilayered structure and quite
complex. It consists of an additional lipopolysaccharide
layer called the outer membrane to make it more
difficult for antibiotics to invade the cell wall [33].
However, none of the ripe sample extracts and extract
from n-hexane exhibited antibacterial properties. Thus,

the active compounds of this extract might have
consisted of semi-polar to polar functional groups.
Figure 2 displays the disc diffusion assay of M. calabura
L. fruit extracts against tested bacteria.

Mahmood et al. [7] in their reviewed article had
mentioned that various parts of the M. calabura L. plant
were traditionally used to cure many illnesses. Several
reported the antibacterial properties from the local
sample used leave part [34, 35, 36]. The fruit part was
only mentioned to be used as eaten fresh and cooked to
make into jam. Therefore, the antibacterial result from
this study can be used as a reference to support that
calabura fruit also has potential active compounds to
combat diseases.

Table 3. The inhibition zone value (mm) of M. calabura L. fruit extracts against tested bacteria

Zone Inhibition Value (mm)

Tested Bacteria

Extracts Gram-negative Gram-positive
E. coli K. pneumonia  S. aureus B. subtilis
Ri
n-hexane tpe - - - -
Unripe
Ethyl acetate Ripe
Unripe 6.17 +£0.15 6.10£0.10 7.13+0.15  6.23+0.21
Methanol Ripe
Unripe 10.10£0.10  9.17+0.15 14.17+£0.15 12.10+0.10
Streptomycin Ripe
. 17.00+0.00 15.00+0.00 19.00+0.00 18.00=+0.00
Unripe
10% DMSO Ripe
Unripe i i i i

The values are represented as mean +, SD
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Figure 2. The zone inhibition observation of M. calabura L. extracts against S. aureus (A), B. subtilis (B), K.
pneumonia (C), and E. coli (D) by disc diffusion method

Conclusion

M. calabura L. fruit extracts contain different
phytochemical constituents including alkaloids,
flavonoids, phlobatannins, tannins, and glycosides. The
methanolic fruit extracts showed the highest TPC and
TFC values from both ripe and unripe samples, and also
exhibited the greatest antibacterial properties against all
tested bacteria from the unripe sample. An antioxidant
study is required to be performed since antibacterial and
antioxidant studies serve as a basis for drug discovery.
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