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ABSTRACT

The Baccaurea racemosa was the plant that spread in the Southeast Asia. B. racemosa fruit had a sour taste, so that the
economy of this plant was low. B. racemosa has almost been forgotten in people. If this plant bears fruit, the fruit is
often neglected. If the fruit is sold, the price will be low even though many studies reported the biological activities of
B. racemosa. This review aims to inform the identification of B. racemosa, its traditional uses, its biologic activities,
and the detected compounds. The relevant source was searched in PubMed, Scopus, and google scholar. Searching of
the article was using the highlight keywords, such as Baccaurea racemosa, traditional uses of Baccaurea racemosa,
and the biological activity of Baccaurea racemosa. The relevant article that was downloaded and reviewed was
analyzed. B. racemosa was the tall tree, had the yellowish-green fruit skin, had the pink to a purplish pulp with high
water content. All part of B. racemosa was determined their antioxidant activity. The leaves of B. racemosa had the
potent antioxidant activity. The DPPH was the popular method to analyze the antioxidant activity of B. racemosa. The
leaves were traditionally utilized for antiinflammation. Other biological activities of B. racemosa were antidiabetic and
antibacterial. The detected compounds in B. racemosa were phenolic, flavonoid, fatty acids, and terpenoid groups. This
review will help the researcher develop the utilization and research of B. racemosa in terms of biological activity and

its secondary metabolite.
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1. INTRODUCTION

Baccaurea racemosa was the native plant from
southeast asia (Thailand, Malaysia, Sumatra, Java, Nusa
Tenggara, Kalimantan, Sulawesi and Maluku).
Baccaurea racemosa have several local names, such as
Kepundung, Menteng, Kemundung, Kisip, Moho Liok,
rambai, and Tampoi [1,2]. This plant grew in the lower
mainland until 2000 mdpl. B. racemosa has a good spread
di Indonesian forests and grows in clusters [3]. All parts
of Baccaurea racemosa were traditionally utilized to
reduce menstruation pain. However, its plants were
neglected. The pulp was a sour taste, so that the economic
value of the fruit was low.

Antioxidants play a role in human health. The
previous study reported the leaves, bark, skin, and pulp
of B. racemosa have potential antioxidant activity. The
B. racemosa leaves exhibited potent antioxidant activity
[4]. Several diseases like cardiovascular and cancer were

caused by over oxidation reaction that caused cell
damage [5]. The antioxidant compounds were reported to
prevent and reduce the incidence of cardiovascular,
diabetes, arthritis, inflammation, aging, and cancer [6-8].
The compounds contained in B. racemosa played a role
in their biological activity. The pulp of B. racemosa
contained phenolic compounds [9]. In addition, the
leaves of B. racemosa contained some fatty acids group.

The study of utilizing the B. racemosa was already
developed. Several previous studies showed the
biological activity of B. racemosa and their contributed
compounds. However, there were no review article that
summary all of the study about the B. racemosa. So, this
review highlighted the identification of Baccaurea
racemosa, biological activity, and its detected
compounds.
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2. MATERIALS AND METHODS

The information that related to the topics was
collected from PubMed, Scopus, and google scholar. The
keywords to search the article were identification of plant
+ Baccaurea racemosa; identification of compounds +
Baccaurea racemosa; biological activities + Baccaurea
racemosa.

3. RESULTS AND DISCUSSION

3.1. Identification of Baccaurea racemosa

Baccaurea racemosa from Indonesia has different
local names in different locations. In Jakarta, the local
name of B. racemosa was Menteng because this tree grew
in Menteng, Central of Jakarta. Meanwhile, B. racemosa
in Nusa Tenggara was often called kepundung. B.
racemosa belongs to the family Phyllanthaceace and
genus Baccaurea. The classification of B. racemosa was
as follows:

Division Magnoliopsida

Sub-Division Malpighiales

Class Magnoliopsida

Family Phyllanthaceae

Genus Baccaurea

Species Baccaurea racemosa (Reinw. ex

Blume) Mull. Arg.

Figure 1. Baccaurea racemosa plant. (a) tree; (b) fruit;
() pulp.

Several genus Baccaurea were reviewed but did not
specifically discuss the Baccaurea racemosa. This plant
has a similarity with duku (Lansium domesticum). Still,
the fruit stalks of B. racemosa were long, and for every
single branch attached to the tree, there were many fruits,
and the tree canopy was different. Baccaurea racemosa
include trees with a height between 15-25 m with a
diameter of 25-70 cm, rough skin, and whitish (Figure
1a). Leaves range from 7-20 cm long and 3-7.5 cm wide.
Fruit skin yellowish-green, slightly rounded shape,
measuring 2.25-2.65 x 2.22-2.50 cm, does not break
when ripe, the outer skin surface is bald, pericarp
thickness 0.25-0.34 cm, has a space of 1-4 (Figure 1b).

Advances in Health Sciences Research, volume 46

Seeds were pale white, one seed per fruit chamber, seeds
measuring 0.91-1.15 x 0.85-1.15 cm, flattened shape,
with morphological variations that were evenly
distributed to curved. Meanwhile, the pulp was pink to
purplish (Figure 1c). The pulp tastes sour and sweet.
Baccaurea racemosa pulp has a thickness of about 0.36
—0.88 cm [10,11]. The cross-section of the B. racemosa
pulp can be seen in Figure 2.
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Figure 2. Cross-section of Baccaurea racemosa fruit.
Aril/pulp (2); column of fruit (b); seed (c); Mesocarp (d);
Pericarp (e); Endocarp (f); Septum of fruit (g); cotyledon
(h)

3.2. Traditional uses and scientific explanation

Baccaurea racemosa stem was often utilized to
overcome the inflammation in the eyes [12].
Furthermore, the bark was used as material to build the
house. The leaves of B. racemosa were utilized to launch
menstruation and treat diarrhea [10]. Meanwhile, the pulp
was consumed to increase the quality of heart health. B.
racemosa pulp contained high calcium and high-water
content [13]. Calcium played a role in keeping the
function of cells, increasing the quality of heart work,
decreasing the risk of incidents of diabetes mellitus type
2, increasing the kidneys and intestines health [14]. The
traditional use of B. racemosa to improve the quality of
the heart was supported by their calcium content. The
inflammation effect of the B. racemosa stem was
predicted because of its alkaloid content [15]. The
alkaloid decreased the inflammation mediator, such as
interleukin-6 (IL-6) and Interleukin-1p (IL-1p) [16].
Meanwhile, the diarrhea effect of B. racemosa leaves was
predicted by the presence of their phenolic compounds.
B. racemosa leaves exhibited high total phenol content
[17]. Phenolic compounds were reported to have
antidiarrheal activity [18]. These compounds inhibited
intestinal movement and reduced capillary permeability
in the abdominal cavity. Quercetin that belonged to the
phenolic compound could decrease the peristaltic of the
intestinal [19]. In addition, ellagic acid belonging to the
phenolic acid group reduced the mass of stool from mice
and elevated their onset of diarrhea induced with castor
oil. Ellagic acid has the capacity as an antioxidant agent
[20]. The antioxidant activity correlates with
antidiarrheal activity. The castor oil-induced oxidative
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stress caused the damage of the ileum. Castor oil
increased the malondialdehyde (MDA) and decreased the
antioxidant enzyme such as glutathione peroxidase (GPx)
and superoxide dismutase (SOD). So, the antidiarrhea
activities of B. racemosa were related to their antioxidant
activities.

Table 1. The detected compounds in Baccaurea racemosa
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3.3. Biological activity and detected compounds

Several previous studies reported the biological
activities of the B. racemosa plant. Its biological activity
showed this plant could be further developed. The
compounds in B. racemosa contributed to their biological
activities. The compounds that were detected in the B.
racemosa plant can be seen in Table 1.

1- butenyl Kketon, 2,4-Bis(terbutyl)-phenol; stearic acid; Bis(2-

1 Leaves | GC-MS | ethylmethyl)phathalat; Hydroxydodecana; 1-Hexacosene; 1-Hexadecena; [25]
n-Pentadecena; palmitic acid; and phytol isomer
Gallic acid, quercetin, diosmetin, isoferullic acid, quercetin-33-D-glucoside,

2 Pulp HRMS isovanillic  acid, umbelliferone, pyrogallol, tartaric acid, 5- [9, 36]
hydroxymethylfurfural

3 | Bark TLC Phenolic, alkaloid, flavonoid, terpenoid [15]

3.4. Antioxidant

The strength of antioxidant activity was classified
into 3, 1Csp < 50 ppm classified as very strong, 1Cso 50-
100 ppm classified as strong, 1Cs0 101-150 ppm classified
as moderate, and 1Cso > 150 ppm classified as weak [21].
Several studies reported the antioxidant activity of

Baccaurea racemosa. The methanol extract of B.
racemosa leaves was reported to have antioxidant content
with DPPH radical scavenging of 91.23 + 0.02% at a
concentration of 1000 ppm extract [22]. Meanwhile,
Wulandari et al. investigated the antioxidant activity of
methanol extract, ethanol extract, and ethyl acetate
extract from B. racemosa leaves [4]. Their antioxidant
activity can be seen in Table 2.

Table 2. Antioxidant activity of Baccaurea racemosa using DPPH method

No | Sample _extract IC50 (ppm) Category Reference
1 Leaves Methanol 9.38+0.15 Very strong [4]
Ethanol 10.55 £ 0.09 Very strong
Ethyl acetate 946.70 = 0.09 Weak
2 Leaves Methanol 4,298 + 0.306 Very strong [17]
3 Bark methanol 10.627 + 0.996 Very strong [17]
4 Stem Ethyl acetate 28.581 + 1.103 Strong [15]
5 peel Ethanol 1396.88 Weak [27]
Acetonitrile 40.2+3.9 Very strong [26]
6 Seed Acetonitrile 57.9+5.8 Strong [26]
7 Pulp Methanol 391.790 + 6.130 Weak [36]
Ethyl acetate 127.155 + 4.311 Moderate
dichloromethane 1141.069 + 151.184 Weak
n-hexane 948.710 £ 29.344 Weak
water 402.228 + 8.748 Weak

The methanol extract was classified as very strong
antioxidant activity. Methanol was the universal solvent
that could dissolve almost all the compounds from the
plants [23]. The ethanol extract of B. racemosa leaves
was also classified with very strong antioxidant activity
because its 1Cso <50 ppm. Ethanol also was the universal
solvent. The compounds extracted with the solvent
(methanol and ethanol) consisted of lipophilic and
hydrophilic antioxidants, while ethyl acetate only
consisted of hydrophilic antioxidants. The phytochemical
screening with thin-layer chromatography (TLC)
revealed the absence of polyphenol and flavonoid
compounds in ethyl acetate extract. These compounds

contributed to their antioxidant activity. So that, the
antioxidant activity of ethyl acetate extract was low. In
addition, methanol extract of B. racemosa leaves
investigated by Widodo et al [17]. was also classified
with very strong antioxidant activity (Table 2). The
antioxidant activity of B. racemosa leaves was
investigated using Trolox equivalent antioxidant capacity
(TEAC) and ferric reducing antioxidant power (FRAP)
methods. Baccaurea racemosa leaves showed higher
antioxidant activity than other medicinal plants with
TEAC value 354.88 + 0.55 uM Trolox equivalent/ 100
pg and FRAP value 900.18 + 15.41 mM Fe?*/ 10 mg.
Antioxidant activity in the plant significantly correlates
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with total flavonoid and phenolic content [24]. The B.
racemosa leaves contained 2,4-Bis(1,1-dimethylethyl)-
phenol (Table 1) that was investigated with gas
chromatography-mass spectrometry (GC-MS) [25]. This
compound belonged to the phenolic group.

The Baccaurea racemosa bark has a very strong
capacity for scavenging the DPPH (Table 2). The
antioxidant activity of B. racemosa bark correlates with
its total phenolic content [17]. Fatmalah isolated the
secondary metabolite from endophytic fungi of the B.
racemosa stem [15]. Three endophytic fungi were
successfully carried out. Secondary metabolites isolated
from endophytic fungi with BK3 code were reported to
have a very strong antioxidant activity (Table 2). These
secondary metabolites belonged to the alkaloid,
flavonoid, phenolic, and terpenoid compounds. The
presence of flavonoid and phenolic compounds was
contributed to their antioxidant activity.

The antioxidant activity of the peel of Baccaurea
racemosa was reported by Fitri et al. and Juwita et al
[26,27]. Antioxidant activity reported with both of them
was very different. The study by Juwita et al. showed the
antioxidant activity of B. racemosa peel was weak [27],
but Fitri et al. revealed its antioxidant activity was very
strong [26]. Several factors influenced the different
antioxidant capacity strength. Process extraction was the
factor that influenced the biological activities of the
sample. Ethanol extract of B. racemosa peel investigated
by Juwita et al. was extracted using the conventional
method, namely maceration [27]. However, Fitri et al.
extracted the B. racemosa peel using the QUEChERS
method [26]. This method was quick, easy, cheap,
effective, rugged, and safe. The QUEChERS steps were
comminution & weighing, extraction & partitioning, and
purifying with d-SPE. The purifying step removed the
interfering compounds, such as polar pigments, sugars,
and organic acid. The centrifuge process was included in
the purifying steps. The centrifuge used a certain speed
to maximize the compounds extracted to the solvent. The
efficiency of extraction increased. The samples minimum

OH (o]

diosmetin

quercetin
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contact with thermal, so that decreasing the compound
damage. However, the maceration method only used the
stirring method to extract the compounds.

The seed of B. racemosa has strong antioxidant
activity (Table 2). Its extraction process also used the
QUEChERS method. The antioxidant activity B.
racemosa seed and peel was identified using the DPPH
and lipid peroxidation methods. Lipid peroxidation was
the marker that showed the presence of oxidative stress
in tissues. The B. racemosa peel and seed have 50-80%
capacity to inhibit lipid peroxidation [26].

Moreover, the pulp of B. racemosa also was
investigated its antioxidant activity (Table 2). The ethyl
acetate fraction showed higher antioxidant activity than
another extract. Ethyl acetate sub-fraction with potent
antioxidant activity showed several phenolic compounds
(Table 1) [9].

3.5. Antidiabetes

Baccaurea racemosa leaves were investigated for
their antidiabetic activity using the a-amylase enzyme
inhibition method. The methanol and ethanol extract
revealed 1Csp 67.64 = 0.36 pg/mL and 67.46 = 1.23
png/mL. The a-amylase enzyme played a role in breaking
down the polysaccharides into glucose and maltose [28].
B. racemosa leaves contained high phenolic and
flavonoid content. The flavonoid compounds (luteolin,
quercetin, and diosmetin) have a high capacity to bind
with the a-amylase enzyme. Luteolin has lower energy to
bind with the a-amylase enzyme than acarbose [29]. The
hydroxylation in ring C and methylation in hydroxyl
group in ring B (Figure 3) of flavonoid compounds
increased their binding to the a-amylase enzyme. Based
on molecular docking, the flavonoid compounds were
bound to the active site of the a-amylase enzyme. Their
binding decreased the catalytic activity of the a-amylase
enzyme [30]. In addition, the phenolic and flavonoid
compounds inhibited the oxidation in -Langerhans cells,
so insulin production was optimal [31].

OH

(o]
Luteolin

Figure 3. Flavonoid compounds [29].

3.6. Antibacterial

The leaves of Baccaurea racemosa were investigated
for their antibacterial activity using the agar diffusion

method [25]. The methanol extract of B. racemosa leaves
was reported to have a higher capacity to inhibit the
Staphylococcus aureus growth than the n-hexane extract
and dichloromethane extract. The methanol extract
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contained palmitic acid and phytol isomer identified
using GC-MS. Palmitic acid was the unsaturated fatty
acid reported to have antibacterial activity [32]. The
unsaturated double bond in palmitic acid played the role
to lysis the bacterial membrane cells [33].

Bachtiar et al. investigated the antibacterial activity of
endophytic fungi of B. racemosa leaves [34]. Three
endophytic fungi were extracted their secondary
metabolites using ethyl acetate solvent. Ethyl acetate
extracts from 3 endophytic fungi were examined for their
antibacterial activity using the microdilution method.
The ethyl acetate of endophytic fungi DK2 (100 pg/mL)
and DK3 (100 pg/mL) inhibited the 34.55 + 1.61% and
26.47 % Staphylococcus aureus growth, respectively.
Flavonoid, alkaloid, and terpenoid compounds in B.
racemosa leaves contributed to their antibacterial activity
investigated using contact bioautography TLC. Phenolic
compounds detected in B. racemosa leaves did not inhibit
the Staphylococcus aureus growth. Junaidi and Anwar
[35]. showed gallic acid belonging to the phenolic also
did not have antibacterial activity toward the
Staphylococcus aureus and Escherichia coli.

4. CONCLUSION

Baccaurea racemosa was a plant with tall trees and
seasonal trees with pink to a purplish color. B. racemosa
leaves were traditionally used as antiinflammation. The
previous study showed antioxidant, antidiabetic, and
antibacterial of Baccaurea racemosa. The antioxidant
activity of B. racemosa leaves was potent. Most
compounds in B. racemosa were phenolic detected using
HRMS, GC-MS, and TLC. These compounds were
predicted to contribute to the biological activity of B.
racemosa. This plant was potentially to develop as herbal
medicine and could increase the economic value of B.
racemosa. Further research on B. racemosa needs to be
done.
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