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Introduction

Abstract

Getih-getihan (Rivina humilis L.) plants can be used as antibacterial,
antioxidant and natural pesticides. Most of the biological activities of
natural products originated from secondary metabolites contained therein.
Studies have shown the effects of leaves, branches, and fruits extract of R.
humilis towards activities. However,
phytochemical compounds of R. humilis L. fruit is less discussed. Here we
proposed research on the identification of secondary metabolite compounds
of R. humilis L. fruit extract using phytochemical screening tests and
spectroscopic method. The extraction of R. humilis L. fruit was proceeded by
maceration method using methanol solvent. The series of phytochemical
screening tests signified the presence of alkaloids, terpenoids, tannins and
flavonoids. Furthermore, we applied FT-IR analysis to confirm the existence
of functional groups in the secondary metabolite compounds. A broad
absorption band showed the hydroxyl groups (O-H) at 3265 cm™. The sharp
band at 1632 cm exhibited the C=C stretching band. The presence of C-N
(stretching) was signified by the absorption band at 1237 cm, while the C-
H bond in CHs terminals (alkanes, alkyl group) was exhibited at 1401 cm.

All the functional groups confirmed in the FT-IR analysis corroborated the

biological identifying  the

phytochemical test results.
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the primary source of new medicines that can
be used as an alternative to synthetic drugs.

The exploration of natural products on their
functions as therapeutic agents and traditional
herbal medicines in overcoming various
diseases has become a great interest in
discovering and developing more effective
drugs. Medicinal plants hold a unique role as

More than 50% of modern drugs come from
nature or its derivation!ll. Based on World
Health Organization (WHO) data, 80% of the
world's population, which is dominated by
developing countries, depends upon herbal
plants for their essential well-being care needs.
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Herbal plants have been used for a long time as
medicine, food, and for various daily needs.
Recently, there has been a significant increase
in the discovery of new antibacterial
compounds due to the high rate of infections
against antibiotic-resistant microorganisms'?l.
Herbal plants often exhibit various biological
activities ~ such ~ as  anti-inflammatory,
antibacterial, and antifungal properties®4l. The
foremost capable and promising components of
plants are their secondary metabolites that
contribute to acting as therapeutics. The active
metabolites like phytochemicals from medicinal
plants were under investigation for the
advancement of novel and
biodegradable drugs as an option to the
ineffective modern pharmaceuticalsl. The

successful

content of chemical compounds of secondary
metabolites in natural products has a
tremendous function in the development of
new types of antibiotic drugs. Some secondary
metabolite compounds generally found in
plants are alkaloids, terpenoids, flavonoids,
tannins, phenols, steroids and saponins/®l.

R. humilis L. belongs to the family
Phytolaccaceae, is known to have medicinal
properties and lives in colonies on black soil
typeslol. In past studies, the fruit extract of R.
humilis L. was reported to have antioxidant and
anticancer properties due to high betacyanins
and betaxanthins pigmentsl”}8l. Secondary
metabolites of R. humilis L. leaves, such as
alkaloids, flavonoids, tannins, and terpenoids,
showed a Lethal Concentration (LC50) value of
1.415% against Spodoptera litura F and can be
utilized as a natural pesticidel®. Moreover, the
isolation of betanin compounds (red and dark
red pigments) from leaves and fruits of R.
humilis is known to have antioxidant properties,
inhibiting liver toxicity, which was tested pre-
clinicallyl’. ~ Estimation = of  secondary
metabolites constituent in R. humilis fruit is the
primary step in determining the properties of
the R.
antioxidant, anti-inflammatory and anticancer.
Our previous study, it was reported that
R.humilis L. fruit extract possessed antibacterial
efficacy against E. coli and K. pneumoniaell.
However, the study of its phytochemical
contents has not been reported.

humilis  plant as antimicrobial,

Hence, investigating these phytoconstituents
are essential and would assist in deciding their
different biological evaluation. The presence of
these secondary metabolites can be determined
through  phytochemical  screening  and
spectroscopic methods. The combination of
these methods can be used to estimate the
presence of the constituents in plants.
Therefore, in this study, phytochemical
screening and FT-IR analysis are carried out to
determine the secondary metabolites of the
extract of R. humilis L. fruit.

Experimental

Materials

R. humilis L. fruit was obtained from the
Kedaton district, Bandar Lampung city,
Indonesia  (latitude: -5.394535, longitude:
105.262679). Chemicals used in this research are
methanol (Merck), Mayer reagent, acetic acid
glacial, H:SOs, Mg powder, HCl, KOH, FeCls
and distilled water. All chemicals were
analytical grade.

Instruments

The instrument used in this research was
Agilent/Cary 630 FTIR to determine the
functional groups contained in the extract.

Methods

Preparation of Plant Material

R. humilis L. fruit (88.609 g) was dried in an
oven for 6 hours at 30°C and crushed using a
mortar pestle. The extraction was undertaken
by the maceration method using methanol
solvent only due to the polar properties of the
fruit sample .. The sample was immersed in
methanol solvent by the ratio of sample and the
solvent was 1: 4, then stirred for a few minutes
and kept in a dark place for 24 hours. The
extract was filtered using filter paper, and the
maceration process of the sample residue was
repeated 7 times. The collected extract was
evaporated by using a rotary evaporator. The
crude extract obtained was 5.204 g.
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Phytochemical Screening

The content of the secondary metabolites in the
crude extract was identified through a series of
tests following the standard phytochemical test
12, This phytochemical screening aimed to
determine the presence of alkaloids, steroids,
terpenoids, flavonoids, saponin and tannin in
the fruit extract of R. humilis L.

Test of Alkaloids

0.5 ml of the extract was dropped with
chloroform, and 5 drops of Mayer reagent were
added. A yellowish-white precipitate indicates
the presence of alkaloids.

Test for Steroids and Terpenoids

0.5 ml of glacial acetic acid and 0.5 ml of H2504
were added to 0.5 ml of the crude extract. The
presence of terpenoids was indicated with a
brownish-red colour change, while the presence
of steroids was designated with a blue/purple
colour.

Test for Flavonoids

A pinch of magnesium powder was added to
0.5 ml of the crude extract was 0.5 ml. Then 5
drops of concentrated HCl were added. The red
or orange colours and foam formation indicate
the presence of flavonoids.

Test for Saponin

The crude extract was dissolved in 5 ml of
distilled water. Then 10 drops of KOH were
added and heated in a water bath at 50°C for 5
minutes, then shaken for 15 minutes. The
formation of a 1 cm foam layer indicates the
presence of saponin.

Test for Tannin

Three drops of 5% (w/v) FeCls were poured into
1 ml of the crude extract. The dark blue colour
is indicated the existence of tannins in the
sample.

Results and Disscusion

Plant/Sample Determination

The plants were collected from the Kedaton
district, Bandar Lampung city, Indonesia and
identified/determined at the
Bogoriense, Botany Division of the Biology

Herbarium

Research Center, Indonesian Institute of
Sciences, Bogor-Indonesia. The result of plant
determination is presented in Table 1.

Preparation and Extraction of The Sample

The sample drying process in the oven for 6 h
aimed to reduce the moisture content and
decrease the enzymatic reactions to avoid the
sample rot. The grinding process was carried
out to widen the sample’s surface area to
increase the interaction between the sample and
solvent (methanol). Extraction of R. humilis L.
fruit was done by maceration method using
methanol solvent to dissolve the active
compound due to predominantly polar
compounds contained in the sample. During
immersion of the sample into the solvent, the
plasmolysis process occurred and let the
sample’s cell membrane release, causing the cell
wall damage due to the pressure difference
between the outside and inside the cell. This
process caused the active compounds in the
cytoplasm to dissolve in the methanol solvent.
The active compounds of the sample will be
extracted during the maceration process,
depending on the immersion duration.
Maceration is the most suitable method for
extracting  chemical
thermolabile plants.

compounds  from

The solvent suitability for the extraction process
affects the effectiveness of the expected result
by concerning the solubility of the sample in
the solvent(’®l. The extract was evaporated using
a rotary evaporator to reach a thick crude
extract. The crude extract obtained was 5.204
grams (Table 2.). R. humilis L. fruit used in this
study was not completely dry and still
contained high water content due to only air-
drying method used in sample preparation.
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Table 1. Plant determination

No.  Species Family
1. Rivina humilis L. Phytolaccaceae
Table 2. % Yield of R. humilis L. crude extract
Sample Colour Weight of crude extract % Yield of Crude
(g Extract
R. humilis L. fruit Orange reddish 5.204 0.52

extract

(@) (b)

(© (d) (e)

Figure 1. The results of the phytochemical screening test of R. humilis L. fruit extract (a) tannin (b)

terpenoids/steroids (c) alkaloids (d) saponin (e) flavonoids

The high-temperature drying treatment will
damage the active compounds in the sample;
hence the appropriate way to get dried R.
humilis L. fruits is by using the air-drying
method or freeze-drying instrument. The
calculation of % yield is low due to the wet fruit
sample used.

Identification of Secondary Metabolites
Compounds of R. humilis L. fruit extract

The secondary metabolite compounds in the
extract of R. humilis L. fruits were analyzed
through phytochemical screening tests. The test

showed that the crude extract of R. humilis L.
fruit contained bioactive compounds, such as
terpenoids, alkaloids, flavonoids and tannins
(Table 3.). As reported in our previous work],
these bioactive compounds were assumed
responsible for their antibacterial activities.
Kavita et.al., (2019)1'"4] reported that fruit extract
of R. humilis L. contains around 18 functional
groups such as alkanes, phenol, nitro,
primary/secondary amines, aromatic, aliphatic
amines, etc. The GC-MS analysis showed 20
compounds with their biological activities!'4.
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Table 3. Identification of secondary metabolite compounds results.

Series of Test Visual Observation (Colour) Results
Tannin Bluish black (+)
Terpenoids and Steroids ~ Brownish red (+) Terpenoids

(-) Steroids

Alkaloids Yellowish white precipitate +)
Saponin No foam )
Flavonoids Orange colour with foam formation +)

FT-IR Analysis

FT-IR analysis was performed to determine the
functional group absorption bands of chemical
compounds in the sample. The FT-IR spectrum
of R. humilis L. fruit extract can be seen in
Figure 2. The interpretation of the FTIR spectral
data shows that the fruit extract of R. humilis L.
has a hydroxyl group in the presence of O-H
and N-H stretching vibrations that extend to
the area of around 3265 cm'l. A strong
absorption band at 1632 cm indicates the
presence of a C=C (stretching) functional group
from the carbon double-bond compound,
which is generally present in terpenoid or
flavonoids compoundsl®l. The absorption area
of 1401 cm! is the bending vibration of the C-H
alkyl group (-CHs terminal).

The low absorption band in the 1237 cm”
region indicates the presence of C-N stretching
vibrations, estimated to originate from
alkaloids in the extract!'. This assumption is
completed and supported by the phytochemical
test observation using Mayer's reagent, which
showed a positive test result. The sharp
absorption band at 1013 cm indicates the C-H
group predicted as hydrocarbon vinyl group
compounds which are strengthened by the
presence of the C=C stretching absorption band
at 1632.6 cm in the previous explanation. The

weak band at 2124 cm is assumed as the C=O
absorption band from CO:z molecules in the air.

The qualitative test and FTIR results identified
secondary metabolites in R. humilis L. fruit
(terpenoids, alkaloids, flavonoids, and tannins)
so that these compounds seemingly cause its
antibacterial activities. In plants, these
compounds act as a defense mechanism to
avoid any threats in their surroundings, also
used by humans as raw materials for medicine
and antioxidants.

Most terpenoids are in liquid forms, have an
odor and quickly evaporate. The structure of
terpenoids is allyl cyclicc where some are
unsaturated compounds with one or more
double bonds. Consequently, this compound
may easily undergo addition reactions with
hydrogen, halogens and acids. This compound
possesses antibacterial activity by reacting with
transmembrane protein on the outer membrane
of the bacterial cell wall and forming strong
polymeric bonds to damage the membranel'l.
This damage reduces the bacterial cell wall’s
permeability, resulting in a bacterial cell lacking
nutrients and inhibiting bacterial growth. This
mechanism may lead to bacterial death.
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Table 4. Functional groups and frequencies of crude extract of R. humilis L. fruit.

Wave Number (cm-?)

Predicted Compounds

3265.1
1632.6
1401.5
1237.5
1013.8

O-H stretching

Terpenoids, flavonoids (C=C stretching)
Alkane, alkyl (C-H bending)

Alkaloids (C-N stretching)

Hydrocarbons (vinyl groups)

Alkaloids are cyclic nitrogen-containing
compounds. Many alkaloids possess high
biological  activities. @~ The  antibacterial
mechanism  of alkaloids disrupts the
peptidoglycan components in bacterial cells!'”.
This interference causes inhibition of bacterial
cell wall growth, advancing to cell death.
Furthermore, alkaloids may impede protein
synthesis and obstruct metabolism reactions in

bacteria.

Flavonoids are phenolic compounds with an
aromatic ring containing one or two hydroxy
groups (OH). The presence of flavonoids may
hinder bacteria cell membrane function by
forming complex compounds with extracellular
and dissolved proteins!’8l. This complexation
reaction causes the damage of bacteria cell
membrane, followed by the release of
intracellular ~compounds. Another study
explained that bacterial inhibition mechanisms
on flavonoids are illustrated by disturbing the
cell membrane’s permeability and preventing
the enzymatic reactions involving ATPase and
phospholipase (9.

The antibacterial potency of tannin is related to
its ability to deactivate enzymes and disturb
protein transportation in cells. Tannin can
hinder the formation of reverse transcriptase
and DNA topoisomerase enzymes to interfere
with the growth of bacteria 1.

Conclusions

The phytochemical tests showed positive
results for alkaloids, terpenoids, flavonoids,
and tannins. The FTIR analysis data completed

these evaluations. The presence of the C=C
bond and vinyl group exhibited the presence of
terpenoids and flavonoids. The alkaloids group
was detected by the appearance of the C-N
stretching absorption band. The hydroxyl
groups, C-H bonds in CHs terminals of alkenes
and alkyl groups were also detected by FTIR
analysis. The results of this study indicated that
R. humilis L. fruits could possess potential
bioactivities. Further investigation into the
interaction abilities and the efficacy of the
active compounds of R. humilis L. fruit is
necessary.
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