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ABSTRACT

Moringa (M. oleifera Lamk.) is known to have antibacterial ability, because the seeds contain tannin,
flavonoids, alkaloids, and saponins. Kesambi or Malay lac tree (S. oleosa L.) has been used to fight skin
inflammation, ulcers, itching, acne and skin infections. Its seeds contain oil, which is very good for the skin.
The ability of a mixture of the seed of moringa and kesambi has not been widely reported. This study aims
to determine the inhibitory power resulting from a mixture seed extracts of Moringa and kesambi against
S. epidermidis dan S. dysenteriae. The method used is experimental using CDR (Completely Randomized
Design) with 5 treatments and 3 replicates which are P1 = 10 g Moringa + 0 g Kesambi, P2 = 2.5 g Moringa
+ 7.5 g Kesambi, P3 = 5 g Moringa + 5 g Kesambi, P4 = 7.5 g Moringa + 2.5 g Kesambi, P5 = 0 g Moringa +
10 g Kesambi. One way Anova and Tukey test were performed for statistical justification. The inhibitory
test of the mixture seeds extract of moringa and kesambi showed that there was antibacterial activity against
S. epidermidis and S. dysenterige. The mixed extract showed the maximum effect on Gram (+) S. epidermidis,
namely P3 with inhibitory power of 25.33+0.76 mm. While on the Gram (-) bacteria, S. Dysenteriae, the P4
had the highest inhibition (9.17+1.15 mm). The mixture of Moringa seed extract and kesambi seed has a

higher effect on gram positive bacteria.
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Introduction

The need for new medicine is currently an emerging
research topic. Currently, there has been increasing
research on that the use of medicinal plants in alter-
native medicine is one way to cure cases of non-se-
vere infectious diseases. Medicinal plants can also
serve as source of new and inexpensive antibiotics
for it pathogenic strains are not resistant. Several
works have provided a scientific basis for popular

use of plants against infectious diseases (Kitula,
2007). The usage of medicinal plants is well-known
for the community of people in East Nusa Tenggara,
Indonesia. Some medicinal plants grow wild and
some are cultivated.

Moringa (M. oleifera Lamk.) is a plant that has
many benefits and also known to have antibacterial
properties. In Agustie and Samsuharto’s research
(2013), Moringa leaves can inhibit the growth of S.
aureus bacteria. Research by Sari et al., (2017) shows
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the effectiveness of Moringa seeds (M. oleifera Lamk.)
against E. coli bacteria in an effort to prevent diar-
rhea. This is because moringa seeds contain tannins,
flavonoids, alkaloids, and saponins (Kheir et al.,
2014).

Schleichera oleosa L. or known in local name
Kesambi or Malay lac tree includes one of the medici-
nal plants that have versatile benefits and great po-
tential to be developed such as the essential oil, and
also known that the plant (Sapindales family) is
widely used to fight skin inflammation, ulcers, itch-
ing, acne and other skin infections (Thatavong,
2015). According to Sari et al., (2019), the benefits of
kesambi are to treat skin inflammation, ulcers, ma-
laria, as an anticancer, natural antioxidant and natu-
ral antimicrobial. Kesambi seeds contain oil. The use
of the two medicinal plants, especially moringa
seeds and kesambi seeds, into a mixture of medicinal
ingredients has not been widely used. Many of the
society have not used in a mixture of moringa seeds
and kesambi seeds to their full potential as medicinal
material.

Staphylococcus epidermidis is a species of bacteria
known to cause opportunistic infections that attack
the immune systems of weak individuals. Shigella
dysentriae is a very serious cause of disease because
it produces exotoxins that have neurotoxic and
enterotoxic properties. Exotoxin is a antigenic pro-
tein, which stimulates the production of antitoxin so
that it can kill the patient.

The objective of this research was to determine
the antibacterial activity of a mixture of extracts of
Moringa seeds (M. oleifera Lamk.) and Kesambi or
Malay lac (S. oleosa L.) seeds against S. epidermidis
and S. dysenteriae.

Materials and Methods

Collection and Maintenance of Test Organisms

The pure cultures of S. epidermidis and S. dysenteriae
were obtained from the National Agency of Drug
and Food Control, Kupang City, East Nusa
Tenggara Province, Indonesia. The isolates were
maintained on nutrient agar slants at 4 °C until re-
quired for use.

Plant sample collection

The seeds of Moringa oleifera and M. oleifera Lamk
were collected along Kupang City, East Nusa
Tenggara Province. The sample was transported to
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the laboratory for preparation and analysis.
Sample preparation and Extraction

The seeds were dried in the shade for 7 days and
mashed using an electric blender, sterile and clean
until powder form. The powder seeds were then dif-
ferentiated into 5 treatment groups, namely: P1 (10g
Moringa powder only), P2 (2.5g Moringa and 7.5
Kesambi powders), P3 (5.5g Moringa and 5.5g
Kesambi), P4 (7.5g Moringa and 2.5g Kesambi) and P5
(10g Kesambi powder only). Each treatments were
soaked in ethanol (1:3, w:v) and was left in a shaker
for overnight. All experiments were conducted in
triplicate. The extract was filtered using sterile filter
paper (Whattman No 1). The filtrate was evaporated
to dryness using rotary vacuum evaporator. The ex-
tract was scrapped into a sterile sample bottle using
a sterile spatula (Kurniawan, 2015; Mashiar et al.,
2009).

Standardization of the inoculums

All bacterial strains were inoculated in Nutrient
Agar for about 16 h. The concentration of the sus-
pensions was adjusted to 0.5 (optical density) with
the help of spectrophotometer.

Antibacterial assay using Disc diffusion method

The antibacterial test of 5 mixture extracts of
Moringa seeds and Kesambi seeds was individually
tested against the studied bacteria. The antibacterial
activity was the carried out in vitro by disc diffusion
method. Agar plates were inoculated with 0.1 ml of
0.5 McFarland standardized inoculums of test mi-
croorganisms and were spread all over the surface
of the agar. Then, 6 mm filter paper discs were
soaked into each concentrations of the test com-
pound, are placed on the agar surface. The plates
were incubated for 24 hours at 37 °C (Bauer et al.,
1966).

Inhibition zone essay

Isolates showing the diameter of the inhibition zone
corresponding to the upper or lower limits of a dis-
tribution were examined by visual re-evaluation of
the recorded inhibition zone diameter and by cross-
examination with clinical laboratory reports. The
zone of clearance was measured using a meter rule
(Vandepitte et al., 2003). Diameters of the zone of
inhibition were compared with standard antibiotics
tetracycline.
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Statistical analysis

One Way Analysis of Variance (ANOVA) and a
post-hoc Tukey’s test were performed for statistical
justification.

Results and Discussion

Table 1 shows the inhibition zone test of mixture
extracts of moringa seeds and kesambi seeds against
all tested of gram-positive and gram-negative bacte-
ria. The result indicated that all combination
showed different mean value zone of inhibition, the
mixture extracts” antibacterial activity ability was
depending on the concentrations of the seed extracts
used. The highest antibacterial effect against a gram
negative bacterial S. epidermidis (25.33+0.76 mm) at
the 5g + 5g concentration of mixture extract of
moringa seed and kesambi seed when compare to
other combinations. While, the highest effect
showed at gram-negative bacteria S. dysenteriae
(9.17+1.15 mm), found at 5g moringa + 2.5g kesambi
combination. The antibacterial activity is lower than
tetracycline as positif control.

The statistical test for both S. epidermidis and S.
dysenteriae bacteria showed a sig value of 0,000 <p
value 0.01, which means that the average 6 treat-
ments of the mixture of Moringa and kesambi seed
extracts had a significant effect on the antibacterial
activity of the tested bacteria. Based on the Tukey
test, it was found that the antibacterial ability of the
extract mixture in the P3 treatment was effective
against S. epidermidis bacteria. Meanwhile, the GP S.
dysenteriae test bacteria showed that between treat-
ments had no significant effect. Test of tetracycline
positive control on the two tested bacteria showed a
very significant effect.

From the statistical analysis and zone of inhibi-
tion values it showed that the mixture extract show
lower ability to the standard antibiotics, it can be
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concluded that the extracts of moringa seed and
kesambi or lac seed are considered to have a broad
spectrum antibacterial activity against both gram
positive and gram negative bacteria (Burman et al.,
2018).

The largest clear zone formed in the test against
the growth of S. epidermidis, a gram negative bacte-
ria, was 25.33+£0.76 mm (P3) (categorized as very
strong) is higher than on the gram-positive bacteria,
S. dysenteriae which was the P4 extract treatment
with average 9.17 + 1.15 mm (P4) categorized me-
dium (David and Stout, 2009). The moringa seed
contain of tannins, saponins, steroid, that might
have antimicrobial properties (Bello and Jamiu,
2017; Walter et al., 2011), and kesambi contain alka-
loids, terpenoids and phenolic (Krishnaiah, 2007).

a). Tetracycline

b). Tetracycline

Fig. 1. Antioxidant activity of a mixture of Moringa seeds
and kesambi seeds against bacteria tested (a) S.
epidermidis — Tetracycline (Control), (b) S.
dysenteriae — Tetracycline (Control).

Table 1. Antibacterial activity of mixture extracts of moringa seeds and kesambi seeds against S. epidermidis and S.

dysenteriae

Moringa seeds + Kesambi seeds

Average + S.E.MInhibition zone (mm)
S. epidermidis S. dysenteriae

10g+0g
25g+75¢g
5g+5¢g
75g+25¢g
0g+10g
Tetracycline

iR Re i)

Tl e W N e

14.50+1° 8.33+1.04%
13.67+0.29% 4.33+0.76°
25.33+0.76° 7.33+0.76%¢

10.50£1° 9.17+1.15¢
12.17£1.04% 5.33+0.76%
39.67+1.61¢ 29.17+0.76¢
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The different responses of the two groups of
tested bacteria to the antibacterial mixture of
moringa seeds and kesambi seeds were due to the
different sensitivity because of major role in the cell
membrane of gram-positive and Gram-negative bac-
teria. The resistance ability is refers to the gene of
bacteria. GN bacteria are more resistant because
they have pre plasmic so when the antibiotic is
reaching to bacteria can be harder and easier to
identify by bacteria and can fight back better. Other
reason is the second layer of phospholipids that play
role as another barrier compared to GP bacteria
(Fardiaz, 1992).

Extracts from kesambi seeds and extract mixtures
of the two ingredients are called indifferent if the
effect of the mixture is the same as the effect of each
single extract (Blesson et al., 2015). The effect of the
two extract ingredients has the same binding site of
the action target so that it overlaps and produces
indifference, the second possibility can be due to the
molecular interaction between the two extracts. The
dose or concentration of the mixture of the two an-
tibacterial ingredients contained in the mixture of
moringa seeds and kesambi seeds cannot indirectly
show a synergistic effect in the inhibition of S.
epidermidis and S. dysenteriae, but rather an antago-
nistic effect as a response of the secondary metabo-
lite including terpenes, phenylpropenoids and N-
and S-containing compounds. When the major
group are present, the interactions between those
components may lead to antagonistic, while addi-
tive or synergistic effects to phenolic and alcohol
compounds are available on the plant (Bassolé and
Juliani, 2012).

Conclussion

The mixture of moringa seeds and kesambi seeds
extracts has antibacterial activity against S.
epidermidis and S. dysenteriae. In the extract mixture
(P3) of 5 g moringa seeds + 5 g kesambi seeds showed
the greatest inhibitory power in the S. epidermidis
test bacteria while the extract mixture (P4) 2.5 g of
moringa seeds + 7.5 g of kesambi seeds showed the
greatest inhibitory power in bacteria. S. dysenteriae
test. Statistically, the mixture of moringa seed and
kesambi seed extracts had a significant effect on S.
epidermidis GN bacteria.
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