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Abstract. Antibiotics resistance has become an obstacle in the treatment of various types of
diseases caused by bacterial infections. The investigation of secondary metabolites from
macroalgae as antibiotic reference compounds can be done as an effort to overcome this
problem. Potential test for antibacterial compounds from green algae Bornetellasp has been
carried out against Escherecia coli and Staphylococcus aureus bacteria. The secondary
metabolite extraction process was carried out using a multilevel maceration method using n-
hexane, chloroform, ethyl acetate and methanol as solvents. The extract obtained was then
tested for phytochemicals and their activity against the tested bacteria by the paper disc
diffusion method. The test results obtained showed that the chloroform extract had the highest
activity with an inhibition zone diameter of 16.33 #1.18 mm against E. coli and 14.26 £0.69
mm against S. aureus. The presence of secondary metabolites of the alkaloid, steroid, phenolic
and flavonoid groups based on the results of phytochemical screening is the cause of this
activity.

1. Introduction

Infectious diseases are one of the main causes of worldwide death cases, this is exacerbated q the
emergence of antibiotic resistance cases [1]. The case of antibiotic resistance shows the large global
health crisis and it is one of the most serious threats facing the world community today [2]. Antibiotic
resistance occurs when bacteria can neutralize antibiotics by pumping them out of cells or changing
the structure of their cell walls to minimize drug interactions with bacterial cells [3]. The research for
new bioactive compounds is one of the solutions to overcome this problem [4, 5]. Natural products are
a source of secondary metabolites with varying structures and bioactivity. Another advantage of
natural products is the high level of availability and contains secondary metabolites which have
similar properties with medicinal compounds (drug-likeness property) and have pharmacological
effects which play as substances that are effective against drug resistance [4, 6].

Macroalgae is one of the marine natural products with a very diverse ef structure and bioactivity of
secondary metabolite compounds, one of which is as an antibacterial agent [7][8]. The diversity of
structure and potential of secondary metabolites from macroalgae was formed naturally as an effort to
survive in extreme environmental conditions also to fight predators. In this case, macroalgae produce
secondary metabolites that significantly different from plant extracts to survive. This inspires the
researchers to explore the bioactive compound from macroalgae [7, 9].

Bornetella sp is a green alga belonging to the Dasycladaceae family.Several studies have shown the
en[ial of Dasycladaceae as a potential antibacterial source. Acetabularia acetabulum showed
antibacterial activity against S. aureus, S. pneumonia [10] and E. coli [11]. Cymopoliabarbata exhibits
as a potential broad-spectrum antibacterial agent [12]. Dasycladaceae is known to contain terpenoid
compounds such as brominated sesquiterpenes [13, 14], flavonoid compounds such as catechins and
epicatechin [15], polyisoprenylatedbromohydroquinones compounds such as
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7-Hydroxycymopochromanone (PBQ1) and 7-Hydroxycymopolone (PBQ2) [16], geno]jc
compounds such as sulfated phenolic acids [17] and also contain sulfated coumarins compound [18,
19]. However, the secondary metabolites fl‘O%‘lﬂ Bornetella sp species have not been explored, this
was proven by the lack of published articles. This study aims to explore the potential of Bornetella sp
and it is expected to be able to contribute to fighting antibiotic resistance.

Zﬁateria]s and Method

2.1 Sample collection and preparation

Samples were obtained from the coastal waters of the Selayar Islands, South Sulawesi, at the
coordinates of 5°53'56.52"SL and 120°27'3.49"EL (figure 1). Sampling was carried out in July 2020
using a snorkelling device at a depth of 1-1.5 meters.

The samples that have been collected were immediately washed severalmnes using seawater to
remove remaining soil and epiphytes. Washing was continued using distilled water to remove the salt.
The cleaned samples were then left to dry for 5-7 days. Furthermore, the sample is milled using a
grinding machine to maximize the solvent diffusion process during the extraction process.
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Figure 1. Map of sampling site with the figure of the samples

2.2. Sample extraction

A total of 0.5 kg of sample ¥3s macerated gradually in n-hexane, chloroform, ethyl acetate and
methanol. Then filtered using Whatman filter paper no. 41. The extract then concentrated using a

rotary evaporator.
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2.3. Phytochemical screening
The phytochemical screening was carried out to determine the class of secondary metabolite
compounds in the extract based on the protocol conducted by Harborne, 1987 [20]

2.4. Antibacterial activity “.\"eaweeds extracts using disc diffusion method

The bacterial strains were prepared from 24 hours of old cultures in nutrient broth. Nutrient agar plates
were prepared and the inocula then wiped using a stgffle wipe on the surface of the Agar Nutrient
media. Paper disc of 6 mm diameter was steriffled and saturated with the extracts and control then air-
dried before placing on the seeded agar plate. After 24 hours of incubation at 37 C, the inhibition zone
from the edge of the disc to the inner margin of the surrounding bacterial growth was measured in mm
by using graduated scale and recorded [21].

3. Result and Discussion

3.1 Phytochemical profile of extracts

Phytochemical components of Bornetellasp were extracted continuously using solvents with different
levels of polarity. The extraction process begins with a nonpolar solvent, namely n-hexane, then
continues with chloroform, ethyl acetate and ends with a polar solvent, namely methanol. This method
aims to obtain extracts containing groups of seconduy metabolite compounds with varying polarity.
The phytochemical profile of the extract can be seen In table 1.

Table 1. Preliminary phytochemical screening of various extracts of Bornetellasp.

Solvent Phytochemical
Alkaloid Terpenoid  Steroid  Phenolic Flavonoid Saponin
n-Hexane ++ - + + + -
Chloroform ot - ot + + -
Ethyl Acetate + - + + + -
Methanol - - - + ++ ++

Phytochemical test results showed a positive reaction with the reagent used mostly except for the
terpenoid test. The extracts of n-hexane, chloroform and ethyl acetate showed similar phytochemical
profiles consisting of alkaloid, steroid, phenolic and tannin compounds. Meanwhile, the meﬂm:ll
extract consists of phenolic compounds, tannins and saponins. Phenolic and tannin compounds were
detected in all extracts, but saponins were only detected in methanol extract. Each of these compounds
has been reported to have antibacterial activity. A similar phytochemical profile has been reported to
have potential antibacterial activity [22]. Other studies have also reported that the alkaloids [23],
steroids [24] and flavonoids [25] from macroalgae show potential as antibacterial agents.

3.2 Antibacterial activity B

The antibacterial activity of various extracts from Bornetellasp can be seen in table 2. The potential
(htibacterial activity tests were carried out on two types of bacteria representing
gram-negative and gram-positive bacteria, namely E.H and S. aureus. Antibacterial activity by the
paper disc diffusion method was determined based on the diameter of the clear zone formed. The
results obtained showed that the overall inhibition of the extract against E. coli was greater than
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EEJreus bacteria. The diameter of the zone of inhibition against E. coli ranged from 8.55-16.33 mm,
while the zone of inhibition against S. aureus ranged trom 7.01-14.26 mm. This difference is caused
by differences in the components of the cell wall structure in each of these bacterial groups [26]. The
data obtained is in line with research conducted by Alghazeer et al [23].

Table 2. Antibacterial activity of various extract of Bornetellasp.

ﬁe diameter of Inhibition Zone (mm)*

Extract
E. coli S. aureus
n-Hexane 13.25 £2.45 7.01 £0.09
Chloroform 16.33 +1.18 14.26+0.69
Ethyl acetate 8.55 +0.13 7.96+0.31
Methanol 12.19 +4.31 7.53+0.23
Control Positive 42.10 +0.80 39.73+0.73
Control Negative 0 0

Ehalucs are mean +standard deviation
ibition zones > 15 mm were classified as strong (bold), those from 8 to 15 mm were classified as moderate,
and those between 1 and 8 mm were classified as weak [27]

The comparison of the diameter of the inhibition zone showed that the chloroform extract shows
broad-spectrum activities with the highest inhibition zone. This is due to the relatively large
permeability of the semipolar compounds against the bacterial cell wall, making it easier for them to
penetrate the bacterial cell wall. The ability of chloroform extract extraction and sensitivity to inhibit
bacterial growth have been reported by Sastry and Rao [28]. Based on the classification of
antibacterial activity according to Kim (2007) [27] the inhibitory level of chloroform extract against E.
coli is categorized as a strong antibacterial (inhibition zone> 15 mm). Meanwhile, the inhibition of the
same extract against S. aureus bacteria was categorized as moderate antibactergg(Inhibition zones 8-
15 mm). The antibacterial activity in the medium category was also shown by n-hexane, ethyl acetate
and methanol extracts against E. coli bacteria. However, the same extract had a weak category of
activity against S. aureus bacteria. Meanwhile, ciprofloxacin as positive control showed broad-
spectrum activities with strong inhibition category so that it can be used as a standard reference to the
antibacterial activity of the test extract.

4, Conclusion

The chloroffFam extract of Bornetellasp shows potential as a broad-spectrum antibacterial candidate so
that it can be used as a source of antibacterial compounds in the future. The overall phytochemical
profile of the extract showed the presence of alkaloid, steroid, phenolic, flavonoid and saponin
compounds.
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