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ABSTRACT

Background: Sapindaceae plants in the community are used to treat various diseases. This
plant is traced to contain secondary metabolites with various pharmacological activities,
including antimicrobials. Objective: This review article aims to provide information about
Sapindaceae plants with antimicrobial potential and summarize the content of secondary
metabolite compounds. Methods: This review article uses sources from international and
national journals obtained by online search and considers two criteria, namely inclusion and
exclusion. Then, it was further selected to obtain data in the form of secondary metabolites
that can potentially be antimicrobial. Results: Some parts of the Sapindaceae plant contain
essential secondary metabolites such as alkaloids, flavonoids, phenols, tannins, saponins,
and triterpenoids. These secondary metabolites have a potential pharmacological activity
that has been tested against antimicrobials. Conclusion: Sapindaceae plants contain diverse
secondary metabolites and have antimicrobial activity. Further research is needed to explore
other Sapindaceae plant species to find compounds and other pharmacological activities to
address various diseases in the community.
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INTRODUCTION

Indonesia has 13,576 species of in the last thirty years. About eighty

medicinal plants, 15,671 types of health
herbs, and 1,183 traditional medicines!!!.
Secondary metabolites, such as alkaloids,
flavonoids, essential oils, glycosides,
tannins, saponins, and terpenes, are
characteristic of medicinal plants?3],
Plants are a significant source of natural
bioactive compounds due to their ability to
synthesize different bioactivel*l. The place
where plants grow also affects the
synthesis and accumulation of secondary
metabolites!®). Not many plant species
worldwide contain bioactive substances!®.
The use of medicinal plants has increased
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percent of people worldwide still use
herbal remedies as the primary method to
improve their health!”). This results in low
prices, low side effects, or toxicity, leading
to increased demand and use of herbal
remedies®.

Sapindaceae is one of the flowering
plant tribes that is often referred to as the
soapberry tribe or leak-Arakanl’l; the
Sapindaceae plant family consists of
around 2000 tropical and subtropical
species, which are primarily upright trees
and shrubs (five of the 150 generations are
lianas). Several types of plants from the
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tribe Sapindaceae have been used in
everyday life and have economic benefits,
including as tropical fruits, namely
rambutan  (Naphaleum  lappaceum),
kelengkeng (Dimocarpus longan),
kusambi (Schleicher oleosa L oken),
(Sapindus rarak DC) lerak and matoa
(Pometia pinnata)'%,

Plants from the Sapindaceae family
are widely distributed in Southeast Asia,
South Asia (Cambodia, India, Myanmar,
Sri Lanka, Thailand, and Vietnam), and
Indonesia, covering Sumatra, Java,
Kalimantan, Maluku, and Nusa Tenggara.
The bioactivity of several plants belonging
to Sapindaceae has been studied, among
others, as antioxidants, anti-inflammatory,
antidiabeticl'"'2,  and antimalarials('3].
Various bioactive compounds from
Sapindaceae have been isolated and
empirically in the community and have
been widely used in treating several
diseases such as fever, skin pain, sprains,
dysentery, anti-inflammatory, and wound
healing. Therefore, this study aims to
determine the content of secondary
metabolite compounds, and the potential
antimicrobial activity of Sapindaceae
plants is expected to further strengthen in
this case, convincing the public that
Sapindaceae has pharmacological activity
and is beneficial to health.

METHODS

The methods in this study were
obtained from various sources, such as a
literature search. The process of data
disbursement through searches on Google,
PubMed, and Google Scholar by
searching for antibacterial activity from
plants of the tribe Sapindaceae, such as
rambutan, kelengkeng, meta, kusambi,
and leak. The keyword used in the
literature search is antimicrobial bioactive
compounds from Sapindaceae. The search
data is then further selected to obtain data
related to antimicrobial activity and
secondary metabolites that can potentially
be antimicrobial. The inclusion criteria in
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library search are: 1). Articles using
Indonesian and English, 2). Articles are
available in the form of full descriptions,
3). The literature explains the
antimicrobial activity and the content of
secondary metabolites that have the
potential to be antimicrobial, while the
exclusion criteria are literature in the form
of article reviews.

RESULTS AND DISCUSSION

Based on the search results, 30
scientific articles were obtained. It was
found that Sapindaceae plants and their
plant parts contain secondary metabolite
compounds and have the potential to be
antimicrobial.
1. Naphaleum lappaceum (Rambutan)

Tracing the class of
phytochemical compounds from
various parts of the rambutan plant
shows the presence of tannins,
polyphenols, triterpenoids, alkaloids,
flavonoids, and saponins in the skin of
rambutan fruit "4, Rambutan seeds
contain  polyphenols and fats.
Rambutan leaves contain saponins,
flavonoids, alkaloids, monoterpenes,
sesquiterpenes, quinones,
polyphenols, terpenoids, and tannins
[15]

Tracing on rambutan leaf extract
inhibited the growth of
Staphylococcus aureus bacteria with
concentrations of 5%, 20%, 50%, and
75%. Inhibitory zones at 0 mm, 16
mm, 21 mm, and 26 mm. The study
used the disc diffusion method or
paper discs to test antibacterial activity
[16]

Previous studies have tested the
antibacterial properties of rambutan
leaf extract, which can kill bacteria
Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia coli, and
others. Candida albicans,
Staphylococcus epidermidis, Bacillus
subtilis, and bacterial tests have been
carried out on the antibacterial
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properties of rambutan leaf fraction
against P. aeruginosa, S. dysenteriae,
B. cereus, and E. coli bacteria !7-18],

Dimocarpus longan (Kelengkeng)

Longan peel ethanol extract
contains flavonoids, phenolics,
polyphenols, terpenoids, steroids,
alkaloids, saponins, and coumarins!!*],
Longan leaf ethanol extract contains
saponin group compounds,
flavonoids, triterpenoids, tannins,
steroids, and glycosides?”). In a study
on ethanol extract, seeds and longan
peel were tested for antibacterial
activity by dilution with antibacterial
activity test results for 95% ethanol
peel extract. Longan at 0.25% to 4%
has not shown antibacterial activity
against Staphylococcus aureus, while
95% ethanol extract of longan seeds at
concentrations of 2% to 8% has
antibacterial activity against
Staphylococcus aureus!. The ethanol
fraction of longan seeds has
antibacterial and antibiofilm activity
against Staphylococcus aureus ATCC
6538. The ethyl fraction with a
concentration of 100000 ppm has the
most excellent antibacterial activity
against Staphylococcus aureus ATCC
6538 with a DHP of 14.59 = 0.01 mm.
100000 ppm concentration has the
highest antibiofilm activity in
Staphylococcus aureus ATCC 6538
bacteria with percent inhibition of
biofilm formation 99.08%. The ethyl
acetate fraction is the most significant
fraction of antibacterial activity, and
antibiofilms  contain  flavonoids,
tannins/polyphenols, and triterpenoid
saponins!??l, The chemical content in
longan skin is gallic acid, flavone
glycosides, and hydrodynamic, with
the main flavones in quercetin and
kaemferol?*],

The ether, chloroform, and ethyl
acetate fractions of longan leaves and
branches have antibacterial,
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antioxidant, and toxic activity against
Artemia salina L. (BST method)?4l,
Longan stem chloroform extract also
has potential against Candida albicans
and Aspergillus niger fungi with an
inhibitory power concentration of 100
ugl?’l. Extracts in longan seeds contain
phenolic  compounds such as
corylagine, gallic acid, and ellagic acid
and have bioactive compounds[?®l. The
study was reinforced by the same
study stating that oil from longan
seeds has the potential to be
antibacterial against Escherichia coli
with a KHM value of 45.74%. Leaf
and stem extract of 500 g Nephelium
longan plant growing in Tangail
Bangladesh showed antimicrobial and
antibacterial properties. Inhibition of
bacteria  Staphylococcus  aureus
(inhibitory zone 14 mm), Escherichia
coli  (inhibitory zone 17 mm),
Salmonella typhi (inhibitory zone 18
mm), Vibrio mimicus (inhibitory zone
18 mm), and Sarcina lutea (inhibitory
zone 20 mm) were all inhibited by
Nephelium longan plants?”l.

Schleichera oleosa L oken (Kusambi)

Phytochemical studies of kusambi
bark extract contain triterpenoids,
phenolics, alkaloids, and
flavonoids!?8]. Kusambi leaf and seed
extracts contain components of
alkaloid compounds, tannins,
phenolics, saponins, flavonoids, and
triterpenoids®”.  Phenolics  and
flavonoids are the most abundant
components in kusambi leaves. 96%
methanol extract on leaves can bind
seven compounds (flavonoids,
alkaloids, tannins, triterpenoids,
phenols, and saponins). Fruit peels
contain saponins, alkaloids, phenolics,
tannins, terpenoids, and flavonoids!*‘l,

Antibacterial activity test found S.
aureus bacteria on ethyl acetate
fraction skin inhibition value of
59.76% and  positive  control
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(Ciprofloxacin) of 53.59% [Pl
Activity test on C. albicans fungus on
kusambi seed oil isolates results from
minimum inhibitory concentration
(MIC) 333.33 pl / ml. Kusambi oil has
a practical MIC value against 81.25%
of C.albicans microbial isolates, which
is as efficient as Amphotericin-B and
higher than Itraconazole (73.44%),
Clotrimazole (71.875%), Nystatin
(68.75%) and Fluconazole (59.375%)
(321, Kusambi leaf methanol extract
proved to inhibit the growth of
Trichophyton spp. It established the
inhibitory power of kusambi leaf
extract (Schleichera oleosa (Lour.)
Oken) against the development of
Trichophyton spp. The test was carried
out by disc method with concentration
treatment of 5%, 10%, 15%, 20%, and
25%, negative control with DMSO
1%, and positive control ketoconazole
2%. The results showed that kusambi
leaf methanol extract inhibited the
growth of Trichophyton spp with the
largest inhibitory zone diameter at a
concentration of 25%, which is
9.7mmbB33],

Pometia pinnata (Matoa)

Matoa leaves have secondary
metabolites comprising flavonoids,
phenolics, saponins, tannins, and
steroids. The antibacterial metabolites
contained in matoa leaf extract are
flavonoids, phenolics, steroids,
saponins, and tanninsi**, Matoa bark
contains tannins, flavonoids,
terpenoids, steroids, alkaloids, and
saponinsi*>,

Tracing on matoa leaf extract
contains saponin compounds that have
antimicrobial activity against
Staphylococcus epidermidis®). Some
research results also state that matoa
leaf ethanol extract has antifungal
activity against Trichophyton
mentagrophytes with a high inhibitory
zone average test at a concentration of
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30%!*71. Other studies have also shown
that matoa leaf extract contains
flavonoid compounds with vigorous
antioxidant activity!3-3%. Testing of
matoa leaf endophytic fungi that have
been carried out shows that ethyl
acetate extract of nmatoa leaf
endophytic fungi has antimicrobial
activity  against  Staphylococcus
aureus, Pseudomonas aeruginosa, and
Candida albicans™). Research was
also conducted on matoa bark extract
against  Staphylococcus aureus
bacteria. The results showed that
matoa bark has a strong antibacterial
influence against  Staphylococcus
aureus bacteria; the average diameter
is 10-20 mmM!,

Sapindus rarak DC (Lerak)

The content of phytochemical
compounds found in lerak fruit are
alkaloids, tannins, flavonoids,
polyphenols, and saponins?l. The
fruit, bark, seeds, and leaves of lerak
plants contain saponins, alkaloids,
steroids, antiquinones, flavonoids,
polyphenols, and tannins!31.

The antimicrobial effect of lerak
ethanol extract is 0.01% better than
NaOCl 5% against Streptococcus
mutans and Candida albicans+*+),
Another study that tested the
antibacterial power between lerak fruit
extract without skin and lerak fruit
extract and skin in inhibiting the
growth of Propionibacterium acnes.
The test results are known that the
combination of treatment of lerak fruit
extract without skin with a
concentration of 30% has the most
significant effect on the average
diameter of the growth inhibition zone
of Propionibacterium acnes but is not
significantly different from lerak fruit
extract with skin with a concentration
of 25%, so it can be said that the
treatment of lerak fruit extract without
skin with a concentration of 30% and
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lerak fruit extract with skin with a
concentration of 25% 1is the most
effective treatment combination in
inhibits the growth of
Propionibacterium acnes'*0,

CONCLUSION

Sapindaceae plants contain secondary
metabolite  compounds and  have
antimicrobial activity. The class of
secondary metabolite compounds found in
Sapindaceae plants contains alkaloids,
flavonoids, phenols, tannins, saponins,
and triterpenoids. Most Sapindaceae
plants have antimicrobial potential. The
parts of this plant that have been studied
and have potential as antimicrobials are
stem bark, leaves, fruits, seeds, fruit skins,
fruit skins, fruit flesh, and stems; further
research needs to be done to explore other
Sapindaceae plant species to find
compounds and other pharmacological
activities to overcome various diseases in
the community.
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