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ABSTRA
This research study is about the antibacterial potential of protein and its hydrolysates isolated from bacteria
Enterobacter hormaechei associated with marine algae. The protein was isolated using a fractionation method with
ammonium sulphate. The fractions were pre-purified through dialysis with buffer Tris HCL Protein hydrolysates were
obtained through hydrolysis using the pepsin enzyme. Antilatcrial activity was conducted using Escherichia coli and
Staphylococcus aureus. The inhibition zone was observed after incubation for 24 h, 48 h, and 72 h at 37 °C. Results
show that F1 fraction of protein hydrolysates had the highest activity against Escherichia coli and Staphylococcus
aureus at 72 h with inhibition zones of 16.30+0.03 mm and 16.70+0.03 mm, respectively. Protein hydrolysates had
higher inhibitory activity than the protein fraction, so it provides an information base for further study on the
antibacterial drugs from bacteria associated with marine algae.
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INTRODUCTION

Marine organisms have rich and unique chemical substances compared to terrestrial organisms.! Marine
algae are one of the abundant biological resources and rich in various bioactive activity.” Improved
microbiological techniques in the last few decades have developed rapidly to help identify phylogenetic
affiliations of the community of bacteria associated with marine algae. However, there is inadequate data
about the functional relationship between marine algae-bacteria interactions.® Future studies must integrate
diverse aspects in the biological field. Many eukaryote organisms are closely related to bacteria, which
allows marine algae to expand theiffphysiological abilities. Although chemical interactions related to
marine algae-bacteria relationships are based on the transition of nutrients, minerals, and secondary
metabolite compounds. However, this relationship pattern has not been thoroughly explored.**

Isolation of symbiotic bacteria from marine algae have abundant potential. The presence of these bacteria
is thought to be a result of a form of mutual symbiosis. Bacteria utilize marine algae as a source of nutrition,
while bacteria help the growth of marine algae and protect algae against pathogens by producing bioactive
compounds.*’

The study of protein and its hydrolysates are research trends that play an essential role in the pharmaceutical
and nutraceutical field.® One method to utilize bacterial protein is through enzymatic protein hydrolysis.
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Enzymatic protein hydrolysis has an advantage over protein hydrolysis with acids and alkalis because the
resulting peptide product has a composition and sequence of amino acids that are specific according to the
type of protease used.” Although studies of protein hydrolysis have been widely developed.®*!%!! isolation
of protein and its hydrolysates from symbiotic bacteria from marine algae is not widely reported. In this
study, protein isolation and hydrolysis has been carried out, and the antibacterial activity was screened.

EXPERIMENTAL
Materials
The isolate baclia Enterobacter hormaechei associate with Sa@ssum sp., BHIB medium,
NH:2C(CH20H)3 0.1 M pH 8.3, Natrium chloride 2 M, Calcium chloride 0.01 M, B-mercaptoethanol 1%;
Triton X-100 0.5%, HCl 1 M, pepsin enzyme, (NHs).SO., seawater, sterile water, Escherichia coli,
Staphylococcus aureus, and shrimp A. salina Leach.

Sample Preparation

Marine algae were collected from Lae-Lae Island, Makassar, Province of South Sulawesi, Republic of
Indonesia. The isolate of bacteria Enterobacter hormaechei associated with Sargassum sp. was collected
as per previous research.
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Fig.-1: Sampling Sites of Marine Algae Sargassum sp. Obtained From Lae-Lae Island
Isolation of Protein
The isolate bacteria that had been refreshed on the BHIB medium were taken 10% into the new inoculum
medium. The bacteria were then incubated at 180 r/min, 37 ° C for 24 hours. The inoculate is centrifuged
until a cell paste is obtained. Cell lysis was performed using buffer A solution followed by a frozen/thawed
and sonication process to get a crude extract of protein.'*'¥ The crude extract of protein is then carried out
fractionation at various levels saturation of ammonium sulphate, and protein fractions were dialyzed.

Hydrolysis of Protein

Protein hydrolysates obtained by hydrolysis using the enzyme pepsin'®, at 37 °C, pH 2.0, comparison of
enzyme-substrate 1:3, for 90 min. After hydrolysis, the hydrolysates were inserted in boiling water for 10
min. The hydrolysates which had been collected were centrifuged at 10000 r/min, at 4°C for 20 min.

Determination of Protein Content

Protein content was determined at 280 nm (4230). The spectrophotometer was set the wavelength to 280 nm
by using NanoDrop™ 2000/2000c Spectrophotometers (Thermo Ficher Scientific). The absorbance of
protein standard and sample was measured.

Antnlcterial Activity Assay
The activity of antibacterial against E. coli and S. aureus were conducted with the agar diffusion method
following standard procedures.'® The paper discs were dipped in protein fraction or protein hydrolysates
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and then placed on the surface of an MHA plate containing 0.5 mL cultures (1x10* cell/mL) of each test
pathogenic bacterium. The inhibition zone was determined after incubation for 24, 48, and 72 h at 37 °C.

RESULTS AND DISCUSSION

Isolation of Protein

The bacteria Enterobacter hormaechei was cultured according to the optimum production time by following
the previous research'®. Cell culture in Brain-heart Infusion Broth (BHIB) medium was centrifuged at 5000
r/min, 4 °C for 30 min. The cell pellet was then dissolved in 250 mL of buffer solution. The cells were
frozen/thawed, followed by ultrasonication by short cycles of 30-sec duration and 20 min total working
time."* The temperature during the process was controlled by an ice bath. The cell lysate was then
centrifuged again to obtain the crude extract. Purification with (NHs):S0s is one of the initial methods of
purification of proteins. The crude extract was fractionated at a saturation level of (NH4):SOu. Purification
process followed by dialysis through a semipermeable membrane. The protein content of dialysate (Fig.-2)

was determined using the Asg method by NanoDrop™ 2000/2000¢ Spectrophotometers (Thermo Ficher
Scientific).

Hydrolysis of Protein

Protein hydrolysis was done using the pepsin enzyme at optimum conditions. Hydrolysis lasted for 90 min
at 37°C, pH 2. Figure-2 shows data on decreased protein levels after hydrolysis.
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Fig.-2: Protein Content of Protein and Protein Hydrolysates From Bacteria Enterobacter hormaechei

Antibacterial Activity

Most antibacterials are produced through enzymatic hydrolysis of proteins from various sources. This
research used bacteria as a source of protein. The results of the inhibition zone measurement of protein and
its hydrolysates against the growth of both pathogenic bacteria after being incubated for 24, 48, and 72 h
are shown in Fig.-3 and Fig.-4. As seen in Fig.-3, the antibacterial activity of the protein fraction did not
give significant results. The highest inhibitory zone against Escherichia coli and Staphylococcus aureus
was shown by the F4 fraction after incubation for 72 h, with a diameter of inhibition zone of 7.00 + 0.06
mm and 7.40 + 0.02 mm, respectively.
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Fig.-3: Diameter Inhibition Zones of Protein Fraction against Escherichia coli (A) and Staphylococcus aureus (B)
for 24, 48, and 72 hours. (Note: EKp: Crude extract protein; F1p-F4p: Fraction of protein). The value is mean + SD.

Figure-4 shows fragments of protein hydrolysates against Escherichia coli and Staphviococcus aureus. The
highest antibacterial activity after incubation for 72 h was obtained from the protein hydrolysates F1
fraction with a diameter of inhibition zone of 16.30 = 0.03 mm and 16.70 =+ 0.03 mm, respectively. The
data of antibacterial activity shows that the protein hydrolysates provide significant results in inhibiting
both pathogenic bacteria. The long peptide chain on the protein is broken down into smaller peptide
fragments so that the hydrolysed protein can penetrate the cell wall of pathogenic bacteria '”
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Fig.-4: Diameter Inhibition Zones of Protein Hydrolysates against Escherichia coli (A) and Staphylococcus aureus
(B) for 24, 48, and 72 hours. (Note: EKh: Crude Extract Protein after Hydrolysis; F1h-F4h: Fraction of Protein after
hydrolysis). The Value is mean + SD.

Fig.-5: Visualization of Diameter Inhibition Zones of Protein Fraction against E. coli (A) and S. aureus (B).
(Note: EKp: Crude Extract Protein; F1-F4: Fraction of Protein).
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Fig.-6: Visualization of Diameter Inhibition Zones of Protein Hydrolysates against E coli (A) and §. aureus (B).
(Note: EKh: Crude Extract Protein after Hydrolysis; F1h-F4h: Fraction of Protein after Hydrolysis).

CONCLUSION
Researches about substances from bacteria symbiont associated with marine algae opened insights into the
scientific perspectives related to the discovery of new drugs. From this result, the exploration of protein
and its hydrolysates shows potential outcomes in the development of the antibacterial substance. In this
study, the highest antibacterial activity against Escherichia coli and Staphylococcus aureus was shown by
protein hydrolysates, resulting in the formation of inhibition zones 16.30 + 0.03 mm and 16.70 = 0.03 mm
in diameter, respectively. These studies found protein hydrolysates showed better efficacy than protein
fraction against both bacteria pathogen.
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