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Abstract

Nowadays, people are very concerned about the dangers of synthetic antibacterial agents
and antioxidants. Their preference for using natural products of good quality with
environmental friendliness continues to grow and can improve body health. In recent
years, the antimicrobial and antioxidant actions of medicinal plants have received much
attention. Artocarpus altilis or breadfruit is a versatile plant that can be used by humans.
Starting from the fruit as food, the leaves are used to treat various diseases, the flowers
can be used as mosquito repellent, and the stems are used as building materials. Breadfruit
is one of the native plants from North Sumatra, disseminating information about the
efficacy and nutritional content that is still lacking, with the diversification of technology
in research on breadfruit leaves is expected to provide benefits for the community. This
study aimed to determine the antibacterial and antioxidant activities, total flavonoid, and
total phenolic content of A. altilis leaves. The extract was prepared using ethanol with the
maceration method. The antibacterial activity was determined with the minimum
inhibitory concentration method. The concentration of 300 mg/mL up to a concentration
of 25 mg/mL can inhibit the growth of Staphylococcus aureus, S. epidermidis,
Propionibacterium acnes and Pseudomonas aeruginosa. The antioxidant activity was
determined with the 1,1- diphenyl-2-picrylhydrazyl (DPPH) method. Total flavonoid and
total phenolic content were determined with colourimetric methods. Antioxidant activity
from the DPPH assay measured as ICsy was 29.60+£0.14 pg/mL. The extract was found to
contain high levels of total phenolic (295.22+3.20 mg GAE/g) and total flavonoid
(28.55+0.54 mg QE/g). The results revealed that the ethanol extract of 4. altilis leaves has
antibacterial and antioxidant potential.

1. Introduction

Natural products from medicinal plants play a
considerable role in the discovery and development of
new drugs (Mercy et al., 2013). About 25% of drugs
contain compounds obtained from higher plants (Ebong,
2015). According to the World Health Organization,
about 65-80% of the world’s population which lives in
developing countries depends essentially on plants for
primary health care (Johnson and Ayoola, 2015). In
recent years, the antimicrobial and antioxidant actions of
medicinal plants have received much attention (Al-Rifai
etal.,2017).

Antioxidants are defences to neutralize free radicals.
An imbalance will occur if the formation of free radicals
exceeds the defence system so that free radicals are
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unable to be detoxified. The occurrence of changes in the
balance due to excess ROS or reduced antioxidants that
function to neutralize ROS is a positive status of
oxidative stress. Body conditions associated with
oxidative stress are chronic disease, ageing, exposure to
infectious  toxins, inflammation, infertility, and
degenerative diseases (Agarwal et al., 2003).

Many plants have been used because of their
antimicrobial traits, which are due to phytochemicals
synthesized in the secondary metabolism of the plant
(Medina et al., 2005; Romero et al., 2005). Plants are
rich in a wide variety of secondary metabolites such as
tannins, alkaloids, phenolic compounds, and flavonoids,
which have been found in vitro to have antimicrobial
properties.  Several phytotherapy manuals have
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mentioned various medicinal plants for treating
infectious diseases such as urinary tract infections,
gastrointestinal disorders, respiratory disease, and
cutaneous infection (Duraipandiyan et al., 2006; Djeussi
etal., 2013).

Artocarpus altilis is a plant that can be utilized by
humans for a variety of purposes. Beginning with the
fruit as a source of nourishment, the leaves are used to
treat a range of diseases, the flowers as a mosquito
repellent, and the stems as building materials. Breadfruit
is a native plant of North Sumatra, and sharing
knowledge on its efficacy and nutritional content, which
is currently lacking, is expected to help the community
with technology diversification in the breadfruit leaf
study (Pradhan et al., 2012)

This study aimed to determine antioxidant activity
using the DPPH method, total phenols, total flavonoids
and antibacterial activity against Staphylococcus aureus,
S.  epidermidis,  Propionibacterium  acnes  and
Pseudomonas aeruginosa.

2. Materials and methods
2.1 Materials

Artocarpus altilis leaves were collected from the
Faculty of Pharmacy, Universitas Sumatera Utara,
Medan, Indonesia. Artocarpus altilis leaves were
harvested in the morning.

2.2 Preparation of extraction

Artocarpus  altilis leaves were dried at 45°C
temperature in the drying cabinet and powdered.
Artocarpus altilis leaves simplicia powder (500 g) was
extracted using absolute ethanol by maceration method
until it was submerged in a tightly closed container for
three days protected from sunlight while stirring several
times, then filtered to obtain the macerate. The obtained
macerate was transferred to another container that was
tightly closed and protected from sunlight. At the same
time, the pulp was added to the filtered liquid and then
macerated until a clear final macerate was obtained. The
obtained macerate was collected, and the solvent was
evaporated using a rotary evaporator at a temperature of
not more than 40°C until a thick extract was obtained
(Dalimunthe et al., 2018; Harahap et al., 2018; Hasibuan
et al., 2020).

2.3 Free radical scavenging activity test

The free radical scavenging activity was measured
by the 1,1-diphenyl-2-picrylhydrazyl (DPPHe) method.
0.2 mM solution of DPPHe in methanol was prepared
and 100pl of this solution was added to wvarious
concentrations. After 60 mins, absorbance was measured
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at 516 nm. Quercetin was used as the reference material.
All the tests were performed in triplicate and the
percentage of inhibition was calculated by comparing the
absorbance values of the control and test samples
(Nazliniwaty et al., 2021; Urip et al., 2021).

2.4 Determination of total phenol concentration

The total phenol concentration (TPC) of the sample
was determined using a folin reagent. Briefly, 100 uL of
EAF (500 pg/mL) was mixed with 7.9 mL of distilled
water and 0.5 mL of Folin-Ciocalteu’s reagent (1:10 v/v)
and mixed with vortex for 1 minute. After mixing, 1.5
mL of 20% aqueous sodium bicarbonate was added, and
the mixture was allowed to stand for 90 mins with
intermittent shaking. The absorbance was measured at
775 nm using a spectrophotometer. Total phenolic
concentration is expressed as gallic acid equivalent in mg
per gram of extract. The methanol solution was used as a
blank. All assays were carried out in triplicate (Rosidah
et al., 2008).

2.5 Determination of total flavonoid concentration

The amounts of total flavonoids in the extracts were
measured spectrophotometrically as previously reported.
Briefly, 2 mL of extract in methanol was mixed with
0.10 mL of 10% aluminium chloride (AlCl;.6H,0), 0.10
mL of sodium acetate (NaC,H30,.3H,0) (1 M), and 2.80
mL of distilled water. After incubation for 40 min,
absorbance was measured at 432 nm using a
spectrophotometer. To calculate the concentration of
flavonoids, we prepared a calibration curve using
quercetin as standard. The flavonoid concentration is
expressed as quercetin equivalents in mg per gram of
extract. All assays were carried out in triplicate (Jamuna
etal.,2012).

2.6 Determination of minimum inhibitory concentration

Antibacterial activities of extracts were examined by
agar well plate diffusion assay method, minimum
inhibitory concentration (MIC). The examination was
carried out based on the previous procedure that used
Mueller Hinton Agar (MHA) as test media and pure
bacteria culture (S. aureus, S. epidermidis, P. acne, P.
aeruginosa) with several treatment modifications.
Negative blanks used a mixture of dimethylsulfoxide
(DMSO, Merck®) (Boateng and Diunase, 2015).

3. Results and discussion

3.1 Antioxidant activity of ethanol extract Artocarpus
altilis with DPPH, total phenolic and total flavonoid
method

Based on the results obtained, the antioxidant
activity test using the DPPH method showed that the
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ethanol extract of A. altilis leaves had strong and
moderate activity in the DPPH method. In determining
the antioxidant activity using the DPPH method, the ICs,
parameter determines the sample concentration required
to capture 50% of the DPPH radicals. Table 1 shows the
results of antioxidant testing using the DPPH method
with an ICsq value of ethanol extract of 4. altilis leaves,
which is 29.604+0.14 pg/mL, where the smaller the ICs
value, the stronger the antioxidant activity (Molyneux,
2004). The level of antioxidant power is very strong
(ICsp <50 pg/mL), strong (ICs, 50 - 100 pg/mL),
moderate (ICsp 101 - 150 pg/mL) and weak (IC5, > 150
pg/mL) (Blois, 2003).

The total flavonoids and total phenol from the
ethanol extract of 4. altilis leaves were 295.22+3.20 mg
GAE/g extract and 28.55+0.54 mg QE/g extract,
respectively. The antioxidant activity obtained was
influenced by the total phenol and total flavonoid
content. Phenol and flavonoid compounds have a linear
contribution to antioxidant activity, so the higher the
levels, the better the antioxidants (Ghasemzadeh and
Ghasemzadeh, 2011). High total phenolic content has an
important role as an antioxidant. Besides flavonoids,
other phenolic components such as tannins are known to
have antioxidant activity (Amarowicz, 2007). In
addition, other secondary metabolites such as alkaloids
and terpenoids also contribute as antioxidant, phenolic
components (flavonoids and tannins), alkaloids,
terpenoids, and organic sulfur components act as natural
antioxidants (Al-Jaber et al., 2011).

The DPPH method was chosen for testing this
antioxidant activity because it has an easy and fast
procedure to evaluate the radical scavenging activity of
non-enzymatic antioxidants. The DPPH radical is a
stable radical and has a maximum absorption at a
wavelength of 517 nm. The principle of the test is the
transfer of electrons and the transfer of hydrogen atoms
between antioxidants and a colour change from purple to
yellow occurs (Liang and Kitts, 2014).

The measurement of total phenol was used by the
Folin-Ciocalteu method which is based on the reducing
power of the phenolic hydroxyl group using gallic acid
standard. Gallic acid was chosen because it is a pure and
stable substance. All phenolic compounds including
simple phenols can react with Folin-Ciocalteu reagent
although they are not effective radical scavengers. The
presence of an aromatic nucleus in phenolic compounds
can reduce phosphomolybdate phosphotungstate to
molybdenum tungsten. Phenolic compounds only react
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with the Folin-Ciocalteu reagent under alkaline
conditions to cause the dissociation of protons in
phenolic compounds into phenolic ions. Measurement of
total flavonoids is used with the AICI3 principle which
will form a complex because it has a C-4 keto group and
then a C-3 or C-5 hydroxyl group that is next door so
that there is a shift in wavelength towards the visible
(visible) which is visible from the yellow colour in the
solution. In the measurement of total flavonoids,
standard quercetin was made as a comparison. Quercetin
was chosen because it is one of the flavonoids
(flavonols) groups (Ukieyanna, 2012). It can be seen in
Table 1.

3.2 Minimum inhibitory concentration

Based on Table 2, bacterial growth inhibition has
several levels of inhibition diameter and growth
inhibition response rate. A diameter < 6 mm indicates
that there is no weak resistance response, a diameter of
11 — 20 mm indicates a moderate resistance response and
a diameter of 21-30 mm indicates a strong resistance
response (Morales et al., 2003).

Based on Table 2, the antibacterial activity was
indicated by the formation of an inhibitory zone around
the paper disc. The formation of an inhibition zone
indicates an indication of antibacterial activity. This can
be seen from the results of antibacterial activity tests on
extracts with varying concentrations of 300, 200, 100,
50, and 25 mg/mL for the test bacteria S. aureus, S.
epidermidis, P. acnes and P. aeruginosa. The content of
saponins, tannins, alkaloids, flavonoids, and steroids, has
antibacterial potential. The mechanism of action of
saponins as an antibacterial is to reduce surface tension,
resulting in increased permeability of cell leakage and
resulting in the release of intracellular compounds.
Tannins have antibacterial activity related to their ability
to inactivate microbial cell adhesins as well as inactivate
enzymes and interfere with protein transport in the inner
layer of cells (Cavalieri ef al., 2005). The mechanism of
action of alkaloids as an antibacterial is predicted
through inhibition of cell wall synthesis which will cause
cell lysis so that cells will die. Flavonoids are known to
have antibacterial properties where the mechanism of
action is to form complex compounds with extracellular
and dissolved proteins so that they can damage bacterial
cell membranes and are followed by the release of
intracellular compounds. The mechanism of action of
steroids in inhibiting microbes is by damaging the
plasma membrane of microbial cells, causing leakage of
the cytoplasm out of the cell which in turn causes cell

Table 1. Result of antioxidant activity (ICsy) with DPPH, total phenolic, and total flavonoid method

Extract ICs

Total phenolic Total flavonoid

Artocarpus altilis Leaves  29.60+0.14 pg/mL

295.2243.20 mg GAE/g  28.55+0.54 mg QE/g
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Table 2. The minimum inhibitory concentration
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Inhibition zone diameter (Concentration mg/mL)

Bacteria
300 200 100 50 25
Staphylococcus aureus 12.20+0.10 11.93+0.06 11.37+0.06 11.14+0.15 9.67+0.16
Staphylococcus epidermidis ~ 12.304+0.20 11.73+0.12 11.50+0.10 10.83+0.06 10.43+0.05
Propionibacterium acnes 13.47+0.06 11.87+0.12 11.60+0.10 10.73+0.12 10.07+0.15
Pseudomonas aeruginosa 12.2740.15 12.07+0.06 11.67+0.12 10.77+0.16 10.47+0.12
death (Madduluri et al., 2013). Technology, 109(6), 549-551. https://

Based on this research, the leaf extract of A. altilis
has the potential as an antioxidant and antibacterial. This
plant contains many efficacious chemical compounds,
one of which is flavonoid compounds that have
antioxidant and antibacterial abilities. So that the leaves
of A. altilis can be used as a traditional medicine to
improve body health.

4. Conclusion

Based on the results obtained, it can be concluded
that the ethanol extract of 4. altilis leaves has a strong
antioxidant activity of 29.60+0.14 pg/mL and the
concentration of 300 mg/mL up to a concentration of 25
mg/mL can inhibit the growth bacterial.
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