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Antibacterials Potential Symbiont Bacteria 0©f Brown Algae «
(Turbinaria conoides) Obtained fFrom Banten-Bay
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Niken Dharmayanti, Aef Permadi, Yuliati H Sipahutar, Resmi Rumenta Siregar, Arpan Nasri Siregar, Randi
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Sekolah-Tinggi-Perikanan Jakartatnd ia-Study program,of Fish Processing Technoloay. Jakarta Fisheries Technical University, Pasar Minggu
12520, South Jakarta, Indonesia
ABSTRACT «
Brown seaweed has the potential to produce bioactive compounds. It has been shown that the bacteria associated with d

are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic in association with
other algae as eplphytes or endophytes{-Kalawam—et—al—zeié) In th|s study bacterla isolated from brown seaweed (Turbinaria conoides)
y withtested for antibacterial activity. were-iselated-using
the—lemassay—test—metheeLA total of 14 |so|ates Were isolated, 6 of WhICh came from the-outsideexternal tissue, while 8 isolates came from
the-inside-of the-algaeinternal tissue. Through the antagonistic test, 7 isolates showed |nh|b|tory activity against Staphylococcus-aureus
and 1 isolate bacteria-showed the best-inhibition against both S.aureus and E.coli.
after-diffusion-paper-dise—tested— Phenotypic and genotypic identification showed that the species symbiont bacteria ef—'FuFbmana
eoneidesiswas Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum.
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1. INTRODUCTION «\
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seaweed in the world ( FAO 2016) cultured in nearshore coastal regions.

secondary-metabelitecontent-of seaweed-has-theSeaweeds potential-of being—a-producerproduce -of-diverse b|oact|ve
metabolites with vaseaewn%asantlbacterlal anthlraI antlfungal and cytotoxic propemes (Zalnuddln and Mallna 2009 in
Siregar et al., 2012). y
has been shown that the bacterla assomated W|th seaweed as eplphvtes or endophvtes are mvolved in the productlon of
metabolites th

as—ee+ehyte&er—endephytes (Sartika et aI 2014 Kalalvanl et al., 2016) ymblont bactena |so|ates in algae have abundant
antimicrobial activity. The existence of the bacteria is suspected as a result of the form of symbiotic mutualism. Algae

provide the-places needed sites and nutrients-the-bacteria—need, while the bacteria encourage growth and protect the algal
surface against pathogens (Hollants et al., 2012 in Sartika et al, 2014). Seaweeds can secrete secondary metabolites with
antibacterial properties (Burgesset et al.,

1999; Armstrong et al., 2001; Yanet et al., 2003 in Nofiani, 2005).
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he orooertles of the brown algae Turblnarla con0|des in producmg bloactlve compounds in—inhibitingincluding the
inhibition of human pathogens (Kalaivani et al., 2016)._T. conoides,is a
tropical marine alga widely distributed in coastal waters in-SE Asia. We chose this alga following extensive trials on other

common macroalgae including Sargassurn Spp. and Euchema cottoni,

2 MATERIALS AND METHODS b
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d [p2]: In the Materials and Methods you describe

MethedsProcedures,

Sampling <
Samples of Turblnarla sp. Lbout 1 kg wet welqht) was-were | taken from Lima |s|and ( —6. 0010519 E:
06 153804) a e "

mermng amgles were malnta hed in fresh seawater for Iaboratory analyses Wlthlh 24 hour of collectlon

the methods (including materials used where relevant) to evaluate
the antibacterial properties of isolates from Turbinaria conoides.
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Isolatlon of Symblont Bacterla Producmg Antlbacterlal Compounds
Surface-of- Algae-Epibionts were extracted from 15 grams of algae by rinsed-rinsin with 30 mL of sterile sea water.

The rinse water is-was putinteincubated in 30 mL of nutrient broth medium-then shaken by-shaker- at room temperature for
24 hours. Inside-of-algae:-as-many-asBioactive compound -15-grams-of-algae were-rinsed-with-30-mL-of sterile-sea-water,were

extracted by erushed-crushing 15 g of algafinely-using-mertal-with a mortar and pestle with the addition of 15 ml of sterile
seawater. The suspension is-then-fedwas incubated inte-with 30 mL broth nutrient medium and shaken by-shaker-aatt room
temperature for 24 hours.

After extraction process mhe refreshed samples 6f-in the 30 ml broth nutrient medium were diluted into 9 ml broth«
nutrient sterile by-10" up to 10°. Each dilutions was-were grown on a plate count agar medium by incubate them at 37 °C
for 2 x 24 hours. After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria
from alga would appear. The colonies bacteria producing antimicrobial compounds are-were characterized by a clear zone
around the coloniesy. Furthermore, the colonies with stable inhibition zones were collected -by ane-isolating themted on
slant agar medium, with a clear code. [

| ‘ /
i |

Selection of Symbiont Bacteria Isolates Antagonistically against Pathogenic Bacteria

conducted directly by scratching er-bettling round the isolates on the surface of the media that has been dispersed with test
bacteria (Eschericia -coli_ and Staphylococcus-aureus). Fhen-Media were incubated for 2-x24-48 hours at 37 °C. Each
scratching round of isolates was then marked by its-a unique code.

Inhibition zones were read-as-thepointdetermined as those showing clear zones around the colony of simbiont<|
bacteria isolates, the-mere-clearzone of isolates-in-nhibit-for both Escheriacia coli,and Staphylococcus aureus are-the better |

To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was {
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Antibacterial Potential Testing of Symbiont Bacterial Isolate by Paper Disc Diffussion
[Testing inhibitory-the supernatant of symbiont bacteria en-thefor inhibitory growth of E.coli and S.aureus was+

performed by the agar diffusion method-{ (Hudzicki, 2009) REFERENCE) | Supernatant was obtained by separating the /-

filtrate and supernatant by-centrifugation-processcentrifuge for 1 hour temperature-at-(25 °C and 3000 rpm). Paper discs
containing supernatant 40 pL and the neglve control nutrlent broth 40 uL wmehhasauewedrwere Hﬂedrleft Jfor 1 hour to
reduce the water excess—{dried), rega g ed d

| Cc

d [p6]: You should refer to a standard test where

possible. Here and throughout.

Formatted:

Font: 10 pt

Formatted:

Font: 10 pt

Commented [aa7]:

Formatted:

Font: 10 pt

Formatted:

(
(
(
(
(
(
|
(
(
(
(
(
(
(
(
(
[ Formatted:
(
(
(
(
(
(
(
(
(
(
[{
(
(
(
(
(

Font: 10 pt

o U JC U U JC JU JC JC U U A JC U LA




90  (dried) and positive control chloramphenicol 0.01 mg/mL, were placed on the surface of the[MueIIer Hinton Agar Almedium [r ted [p8]: Spell out MHA ]
91  containing 1 mL test bacteria- Furthermore-and incubated for 2-x-2448 hours at 37 °C. The supernatant diffuses from the [‘. d [p9]: O ——————— ]
92 disc into the agarrin-deereasing-amounts-the-further-itis-awayfrom-the-dise. If the organism is killed or inhibited by both [eTaieolivine ot iMakelcicaren

93 the supernatant and chloramphenicol as antibiotic positive control, there will be no growth in the immediate area around the [FOTmatted: Font: 10 pt J
94  disc, this is called the zone of inhibition. The zone sizes awere compared up—en—a—standa#dﬂed—te—qwe—a—%seﬂ{—ef—to assess

95 bioactivity as sensitive, resistant, or intermediate itn each case the resistance zone

96 Mhere shows no colonies growth with-by-arulerwas measured by using ruler o the nearest mm. C d [aa10]:

Ci d [aal1]: The meaing of resistance zone

(
98 Identification of Phenotype and Genotype of Symbiont Bacteria < [
99 In-general-General bacterial identification was-performed_ in-aceordance-with-the-microbial-analysis-procedure-in {
100  the-laboratory— (Lay, 1994 and identification keys from Cowan and Steel (1993)) by—performing-followed colony | [
101  characteristic observations on liquid medium and solid medium, observing cell morphology (gram staining, spore staining, |
102 and Ziehl-Neelsen staining), and test-Biochemistry test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and | f
103  catalase). The initial selection of isolates from mixed cultures was carried out after enrichment and planting of Turbinaria [
104  conoides samples on the agar medium in pour plating. Observation of medium incubated with temperature 37°C was done [
105  atincubation time reached 24 hours and 48 hours.The data obtained from the bacterial isolate characterization were used to
106  estimate the type of symbiotic bacteria isolated from the- Turbinaria conoides-seaweed. Determination of the type of bacteria % Formatted: Font: 10 pt
(
(
(
(
(
(

e d [p12]: Provide more details on this. Whatis a
resistance zone? How is it measured?

Commented [aal3]:

Formatted: Font: 10 pt
Formatted: Font: 10 pt
Formatted: Font: 10 pt

=3

107  was performed based on-identificationkeys-from-Cowan-ane-Steel{1993). Symbiont bacteria species was determined by Formatted: Font: 10 pt, English (Australia)
108 molecular testing. Formatted: Font: 10 pt
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110 he DNA of the symbiont bacteria isolates was amplified using primers 9F and 1541R. The DNA bands used were

111 relevant to the resulting PCR product of about 1400 base pairs]-The PCR reaction used a PCR machine (Eppendorf GermﬂL
112 with a first predenaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C for 30
113 seconds, primary attachment at 50 ° C for 30 seconds and extension at 72 ° C for 90 seconds. After 30 cycles completed,
114 followed by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done
115  through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989.
116 Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
117 R:5 -GAGTTT GAT CCT GGC TCA G - 3" (Whiteetal., 1990 ; O"Donnell, 1993). The analysis of nitrogen base sequence
118 readings wusing—was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied
119 Biosystems).  The next sequenced raw data waswere trimmed and assembled using the BioEdit program
120 (http://www.mbio.ncsu.edu/BioEdit/bioedit.html). Sequencing data that-has-beenwere assembled in BLAST with genomic
121 data that-has been registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

122
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Bacteria Isolation

_Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications

[Formatted: Font: (Default) Times New Roman, 10 pt

[ Formatted: Justified

[f'- d [p15]: Is this the number of samples tested?

resulted in colonies with the inhibit zone of 14 colonies, 6 of which were from the-eutside epibionts, while the other 8 came
from the inside-of-the-algaealgal tissue. The results of identification of colonies grown on mixed cultures can be seen in
Table 21.- and identification of isolates isolated into slant agar can be seen in Table 23.

A

Tabel -21, Macroscopic forms of bacterial colonies

Morphology of colonies
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Formatted Table
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No Colony code Shape Color Edges Elevation Formatted: Font: 9 pt
1 TUL?*AL-2 Round White Flat Convex shiny
2 TULZ-A2-2 Round White Flat Convex shiny Formatted: Font: 9 pt
3 TUL%-A3-2 Round White Flat Convex shiny Formatted: Font: 9 pt
A TUL2-A4-2 Round White Flat Convex shiny N -
5 TUL?>B1-2 Round White Crooked Convex shiny Formatted: Font: 9 pt
B TUL?>-B2-2 Round White Crooked Convex shiny Formatted: Font: 9 pt
J TUD*-C1-2 Round Wh!te Flat Convex sh!ny Formatted: Font: 9 pt
8 TUD*C2-2 Round White Flat Convex shiny
9 TUD?D1-2 Round White Crooked Convex shiny
10 TUD?-D2-2 Round White Crooked Convex shiny Formatted: Font: 9 pt
A1 TUD?D3-2 Round White Crooked Convex shiny N -
12 TUD?-D4-2 Round White Crooked Convex shiny Formatted: Font: 9 pt
13 TUDS-E-2 Round White Flat Convex shiny Formatted: Font: 9 pt
14 TUD3-F-2 Round White Flat Convex shiny Formatted: Font: 9 pt

Information:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each colony observed
on the plate

**** The code of number 2 identifies the isolate obtained from the second repeat

Table -32, Identification of the isolates on slant agar
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Formatted
Formatted
Formatted
Formatted
1 TUL%AL2 Spread Milky white < Formatted
2. TUL?-A2-2 Spread Milky white 7 Formatted
3 TUL?-A3-2 Spread M rlky Whrte . Formatted
A TUL?-A4-2 Spread Milky white -
5. TULZB1-2 Rhizoidal Cloudy white “\ Formatted
8. TUL2-B2-2 Rhizoidal Cloudy white -\ ‘| Formatted
A TUD*C1-2 Spread Milky white «\\ Formatted
8. TUD*-C2-2 Spread Milky white i\
9. TUD?-D1-2 Rhizoidal Cloudy white 41\\_ Formatted
10.  TUD?*-D2-2 Rhizoidal Cloudy white -l Formatted
11.  TUD?*D3-2 Rhizoidal Cloudy white |
12.  TUD%D4-2 Rhizoidal Cloudy white <l |\ Formatted
13.  TUDSE-2 Spread Milky white «ill Formatted
3_F- - A \;\
14, TUD3-F-2 Spread Milky white *{ \ Formatted
‘ ) ) N ) ) ) i Formatted
Ob on e be-don du 0 oup orm-of colon he-bBacteria is isolated into a solid | \\

medium, then there isa qroup commonly referred to asa colony The colonys shJ)e is dlfferent for each species and it is characteristic of ‘ I\ Formatted
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Figure 23. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (1) and E.coli (2)
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Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
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against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli. The isolate codes that have inhibitory
zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
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Bacterial isolates derived from the-insidetissue showed have-betteractivitybetter inhibition than baeterial-_isolates
derived from the-surfaceepibionts. Inhibitory zone and diameter measurement results against S.aureus and E.coli can be
seen in Figure 34 and Table 34. Positive controls have a broader spectrum in inhibiting both types of test bacteria with 16.8

mm inhibition against S.aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of 0.03 mg on a paper
disc is highly active if its inhibition zone is more than 18 mm (Lay, 1994), while the dose of chloramphenicol

control) used is lower at 0.01 mg, so it can be said that bacteria Test is sensitive to positive control. Negative control (NB
without symbiotic bacterial inoculation) indicates the absence of activity or inhibition zone, so it can be ascertained that a
supernatant still containing medium has no effect on the activity formed. From the stability of the measured inhibition zone,
the antibacterial properties of the supernatant produced by the symbiotic bacteria act as inhibitors against Gram positive
bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a supernatant applied to a Gram positive
bacterial plate indicates a stable clear zone even after a 48-hour incubation period. While against Gram negative bacteria.
around the disc paper shows the presence of inhibitory activity but gradually become turbid before the incubation period
reaches 24 hours.

(" d [p16]: This is Discussion
- (" ted [p17]: This is also discussion
(" d [p18]: Moved to Introduction

The sequence of DNA sequencing results of the 168 rDNA encoqu of svmblont bactena |so|ates showed an accurate+
score for species level with a similarity of > 99% of the sequences present in GenBank, Then the species homology of the
isolates tested was Lactobacillus plantarum. Classification of bacterial isolates are Bacteria; Firmicutes; Bacilli;
Lactobacillales; Lactobacillaceae; Lactobacillus; Lactobacillus plantarum.

The antibacterial compounds produced by symbiont bacteria isolates showed dlfferent inhibitory acthlty agai nst both«

tested bacterla § aureugaan collw{heleapzeneebsewauemareandrthepapepdm

they directly interact with the bioactive compounds produced from within the algae |While the symbiotic bacteria originating

from the surface have a population that is less suspected because it requires higher defense power to overcome the pathogens *

and predators that are around the algae. |

JFigure 43. Results of antibiotic susceptibility test against S.aureus and E.coli
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d s Antlmlcroblal agents may be
bacterlostatlc at low concentratlons but are bacterlmdal at h|gh concentratlons (Lay, 1994). Other factors that influence the
ability of inhibitery-inhibition are the concentration or intensity of antimicrobial agents, the number of microorganisms, the
temperature, the species of microorganisms, the presence of organic matter and the degree of acidity (pH) (Sulistijowati and
Mile, 2015).

A

A

Table 34. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

[Formatted: Font: 10 pt

[Formatted: Font: 10 pt

[Formatted: Font: 9 pt

Gram positive Gram negative
Repetition Symbiont Control Control Symbiont Control Control [ Formatted Table
bacterial bacterial
(++) (+) (') (++) (+) (')
1 55 16 0 0 135 0 [Formatted: Font: 9 pt
2 7.8 175 0 0 14 0 e —
Average 6,7 16,8 0 0 138 0 | Formatted: Font: 9 pt

The area of _the symptomatic supernatant inhibition zone of S.aureus, is-was 6.7 mm. According to Edrada (1998) in
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Kusumadewi (2004) a measured inhibition zone of less than 10 mm belengs-te-a-veryshows weak and-very-active-activity if
and strong activity if the the inhibition zone is greater than 15 mm. Testing of antibacterial activity of the symbiont bacteria
supernatant obtained was still far from the results of the antibiotic activity of the tested-eomparatechloramphenicol £ control.
This is because the antibacterial compound of the applied-extracted symbiont bacteria is-stilwas a supernatant with
thecontaining secondary metabolites. it-contains-butHowever, the test results have-indicated-the-presence-of-provide clear
evidence of antibacterial activity. Generally the chemical structure of metabolites from marine products is-eften-different
from-the-secondary-differs from those of terrestrial origin metabelite-of-fand_ (Gudbjarnason 1999 in Nofiani, 2005).
Seawater contams an actlve |nh|b|t0r aqent for Gram posmve bacteria; aeee#dmg%& Okaml (198)29—&9 HNoﬂam (2005)
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Based on phenotypic identification results through cell staining and biochemical testing, symbiont bacteria haswere

rod shaped, non acidic, non spore forming, non motile, aerobically grown, negative catalase, and positive to carbohydrate
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tests. -In general, the identification of micrescopically- selected isolates showeds specific characteristics possessed-byof

lactic acid bacteria_(Lactobacillus spp.), such as round colonies, milky white, Gram positive with short stem cells, and
deeswuhout neﬁermformlng endospores (Desnlar 2012 |n Saskla 2014) Iheugeﬂ%ﬁetebaeﬂm&earwﬁselatedﬁwn
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Lactobacillus plantarum_100% «

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACAT
TTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCG
CATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATG
GTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTC
GGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTT
AAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTC
CATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTC
GAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCT
TCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTA
GACGTTCCCTTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAAG
CTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAGC
ATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC
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Figure 4. Sequens of 16S rDNA «

Data effor base sequence encodlnq gene of 16S rDNA eanbe@ee#wﬂqwell—lt

shows that symbiont bacteria has accurate scores for species levels with a similarity 100% of the sequences present in
GenBank (Figure 4), The species homology of the tested isolate was Lactobacillus plantarum,

4. [CONCLUSION .

Turbmarla conoides, is ene-of-macroalga-which-is-find-atcommonly found in the qulf of Banten, Serang district,
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Antibacterials Potential Symbiont Bacteria 0©f Brown Algae «
(Turbinaria conoides) Obtained fFrom Banten-Bay

Serang-District—Provinee-Of Bantenlndonesian Waters |

Niken Dharmayanti, Aef-Permadi-Arma Anti, Resmi Rumenta SiregarYuliati-H Sipahutar_Resmi-Rumenta

Siregar-Arpan-Nasri-Siregar, Yuliati H Sipahutar, Aef Permadi,Randi-Bekhi-Salampessy-Sujutivani, Arpan Nasri
Siregar, Randi Bokhi Salampessy, Sujuliyani, Siti Zachro Nurbani, Heni Budi PurnamasariArma—Anti—anti

Sekelah-Tinggi-PerikananJakarta-tndonesia-Study program-Program,of Fish Processing Technology, Jakarta Technical University of Fisheries
TFechnical- University, Pasar Minggu 12520, South Jakarta, Indonesia

ABSTRACT b

Brown seaweed has the potential to produce bioactive compounds. It has been shown that the bacteria associated with seaweed
are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic in association with
other algae as eplphytes or endophytes(-léaiawam—et—al—&@lé) In thls study bacterla isolated from brown seaweed (Turbinaria conoides)

; withtested for antibacterial activity. were-iselated-using
the%eassaweskmetheéfA total of 14 |solates were |solated 6 of whlch came from the-outsideexternal tissue, while 8 isolates came from
internal tissue. Through the antagonistic test, 7 isolates showed |nh|b|tory activity against Staphylocucc uS-aureus

and 1 isolate baeteria-showed the best-inhibition against both S.aureus and E.coli.
afterdiffusionpaper-dise—tested— Phenotypic and genotypic identification showed that the species symbiont bacteria ef—'Furbmana
conoides-iswas Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum.
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1. INTRODUCTION <

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse and
unique compounds (Bahare S et al. 2019). Many substances obtained from seaweed, such as alginates, carrageenan, and agar
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have been used for decades in traditional medicine, pharmacology. and food (Andrea GZ et al. 2019). Other compounds

have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory and antifouling activity. Therefore, seaweed can
provide promising bioactives that can be used in the treatment of human diseases, or new antimicrobial agents to replace

Formatted: Left: 1,8 cm, Right: 1,8 cm, Bottom: 2 cm,
Header distance from edge: 1,25 cm, Footer distance from
edge: 1,25 cm, Numbering: Restart each section

synthetic antibacterial agents used in agriculture and the food industry. Much attention has been paid to developing
innovative projects for pharmaceuticals. seaweed applications, especially in the design of new antimicrobial drugs. Research
for the identification of promising algal species, standardization of analytical methods, isolation of compounds through
integrated fractionation of bioassays, detailed chemical characterization and evaluation of their safety, evaluation of
synergistic effects between components, and efforts to improve yields. and lowering extraction costs, is needed (Marie JP et

al. 2016).

( Formatted: Font color: Text 1

has been shown that the bactena assomated W|th seaweed as eplphytes or endophytes are mvolved in the productlon of
metabolites th y ymbi W
a&ep+ph@¢e&er—endephytes—(Alessandro B etal. 2017Samka-et-al—204:4—Kalawam-et-al—2946) -Symblont bacterla |so|ate
in algae have abundant antimicrobial activity. The existence of the bacteria is suspected as a result of the form of symbiotic

mutualism. Algae provide % needed sites and nutrients-the-bacteria-need. Whlle the bacterla encourage growth and

secrete secondary metabolites —with antibacterial propertles%wqesseteeml—mgg—Anﬂsﬂemepal—zegHaﬂepeeak
2003-in-Noefiani;-2005 (Emer S and Nissreen AG 2016). The earch of phytochemicals from

marine algae due to their numerous health-promoting effects, including antioxidant, anti-inflammatory, antimicrobial, and
anti-cancer (Gupta et al. 2011)
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Tubunaria conoides belongs to the family of Sargassaceae (brown algae) is coming under the order of Fucales. It has
traditionally been used for children’s fever, as a fertilizer, insect repellent, pesticide and antibacterialcidal (Arumugama P et

al. 2017)

a 014

he Qrogertres of the brown algae Turblnarra conordes in producmg bioactive compounds m%hrbrﬂngrncluqu the

inhibition of pathegenic-bacteria-Urinary-TFract-tafection-(UFHhuman pathogens (Kalaivani et al.; 2016). T. conoides is a
tropical marine alga widely distributed in coastal waters in-SE Asia. -We chose this alga following extensive trials on other
common macroalgae including Sargas UM, Spp. and Euchema cottoni,

= MATERIALS AND METHODS «
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MethedsProcedures,

Sampling <
Samples of Turbrnarra sp. Lbout 1 kg wet werqht) Was-were | taken from Lima |s|and ( —6. 0010519 E:
06 153804) a e e W

mermng— amgles were malnta ned in fresh seawater for Iaboratory analyses Wrthm 24 hour 0 collectron.

Isolatron of Symbront Bacterra Producmg Antrbacterral Compounds
Surface-of- Algae—Epibionts were extracted from 15 grams of algae by rinsed-rinsin with 30 mL of sterile sea water.

The rinse water is-was putinteincubated in 30 mL of nutrient broth medium-then shaken by-shaker- at room temperature for

24 hours. Inside-of-algae:-as-many-asBioactive compound -15-grams-of-algae were-rinsed-with-30-mL-of sterile-sea-water,were

extracted by erushed-crushing 15 g of algafinely-using-mertal-with a mortar and pestle with the addition of 15 ml of sterile
seawater. The suspension is-then-fedwas incubated inte-with 30 mL broth nutrient medium and shaken by-shaker-aatt room
temperature for 24 hours.

After extraction process mhe refreshed samples 6f-in the 30 ml broth nutrient medium were diluted into 9 ml broth«
nutrient sterile by-10" up to 10°. Each dilutions was-were grown on a plate count agar medium by incubate them at 37 °C
for 2 x 24 hours. After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria
from alga would appear. The colonies bacteria producing antimicrobial compounds are-were characterized by a clear zone

d [p3]: In the Materials and Methods you describe
the methods (including materials used where relevant) to evaluate

the antibacterial properties of isolates from Turbinaria conoides.
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around the coloniesy. Furthermore, the colonies with stable inhibition zones were collected -by and-isolating themted on
slant agar medium, with a clear code.

i ‘ C d [p4]: Is this after the incubation in the broth? You
Selection of Symbiont Bacteria Isolates Antagonistically against Pathogenic Bacteria need to provide more details on this.
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To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was
conducted directly by scratching epbettlmg round the isolates on the surface of the media that has been dispersed with test
bacteria (Eschericia -coli, and Staphylococcus-aureus). Fhen-Media were incubated for 2-x24-48 hours at 37 °C. Each
scratching round of isolates was then marked by #s-a unique code.

Inhibition zones were read-as-the-pointdetermined as those showing clear zones around the colony of simbiont« [Formatted: Space After: 6 pt
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phenotype and genotype, testm,gl
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possible. Here and throughout.
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the-waterexecess{dried)- and positive control chloramphenlcol O 01 mg/mL were placed on the surface of thelMueIIer Hmton
Agar A-medium containing 1 mL test bacteria- [Furthermore-and incubated for 22448 hours at 37 °C. The supernatant \
diffuses from the disc into the agarr-in-decreasing-ameunts-the-further-it-is-away-from-the-dise. If the organism is killed or \ \ Formatted
inhibited by both the supernatant and chloramphenicol as antibiotic positive control, there will be no growth in the immediate (Commented [NO8]:
area around the disc, this is called the zone of inhibition. The zone sizes awere compared up-en-a-standardized-to-give-a
resutt-of-to assess bioactivity as sensitive, resistant, or intermediate, te-then-tt-was—ebserved-and-measured-its-itn each case
the resistance zone —where shows no colonies [growth Jwith-by-a-ruler.was measured by using ruler fo the nearest mm| [C"""“‘e“ted [aa9]:
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In-general-General bacterial identification-was-performed- in-aceordance-with-the-microbial-analysis-procedure-in
the-laberatory—(Phumudzo T, 2013Lay;-1994-and-identification-keys from-Cowan-and-Steel{1993)) by-performing-followed

colony characteristic observations on liquid medium and solid medium, observing cell morphology (gram staining, spore |
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staining, and Ziehl-Neelsen staining), and test Biochemistry test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, | f“ ted [aal2]:

and catalase). The initial selection of isolates from mixed cultures was carried out after enrichment and planting of ' | [,. d [aa13]: The meaing of resistance zone
Turbinaria conoides samples on the agar medium in pour plating. Observation of medium incubated with temperature 37°C \

was done at incubation time reached 24 hours and 48 hours.The data obtained from the bacterial isolate characterization (“'“'“ented [NO14]:

were used to estimate the type of symbiotic bacteria isolated from the- Turbinaria conoides-seaweed. Determination of the

type of bacteria was performed based on-identification-keys-from-Cowan-and-Steel{1993). Symbiont bacteria species was \\

determined by molecular testing. \
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relevant to the resulting PCR product of about 1400 base pairs,-The PCR reaction used a PCR machine (Eppendorf German
with a first predenaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C for 30 \
seconds, primary attachment at 50 ° C for 30 seconds and extension at 72 ° C for 90 seconds. After 30 cycles completed,
followed by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done
through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989.
Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
R:5 -GAGTTT GAT CCT GGC TCA G - 3" (White et al., 1990 ; O'Donnell, 1993). The analysis of nitrogen base sequence
readings using—was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied
Biosystems).  The next sequenced raw data waswere trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.html). Sequencing data that-has-beenwere assembled in BLAST with genomic
data thathasbeen registered in DDBJ / DNA Data Bank of Japan (http:/blast.ddbj.nig.ac.jp/)
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RESULFS RESULTS AND DISCUSSION

TFurbinaria-conoides
Furbin

resulted in colonies with the inhibit zone of 14 colonies, 6 of which were from the-eutside epibionts, while the other 8 came
from the inside-of-the-algaealgal tissue. The results of identification of colonies grown on mixed cultures can be seen in
Table 21.- and identification of isolates isolated into slant agar can be seen in Table 23.

A

&

s—Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications
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1 TUL?*AL-2 Round White Flat Convex shiny { Formatted
2 TULZA22 Round White Flat Convex shiny ( Formatted
3 TUL?-A3-2 Round White Flat Convex shiny [ Formatted
4 TUL?-A4-2 Round White Flat Convex shiny
5 TUL?-B1-2 Round White Crooked Convex shiny ( Formatted
8 TUL2-B2-2 Round White Crooked Convex shiny [ Formatted
J TUD*C1-2 Round White Flat Convex shiny [ Formatted
8 TUD*C2-2 Round White Flat Convex shiny
9 TUD?D1-2 Round White Crooked Convex shiny [ Formatted
10 TUD?-D2-2 Round White Crooked Convex shiny [ Formatted
1 TUD?%D3-2 Round White Crooked Convex shiny
12 TUD2D4-2 Round White Crooked Convex shiny [ Formatted
13 TUDS-E-2 Round White Flat Convex shiny { Formatted
14 TUD3-F-2 Round White Flat Convex shiny

Information:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

** The code of isolates (%), (*), (%), (°) states isolates obtained from the dilution

Formatted

Formatted Table

medium, then 1here isa qroup commonlv referred to asa colonv The colony's shape is d|fferem for each soemes and it is characteristic of

a particular species (Erin RSPwidjoseputro; 19812012).

Figure 12. Symbiont bacterial isolates (Al, A2, A3, A4, B1, B2, C1, C2) on adirect challenge test to S.aureus (1) and E.coli (2)

The Selection Results Symbiont Bacteria Producing Antibacterial Compounds

F tted
*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the ormatte
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each colony observed Formatted
on the plate ) " . ) Formatted
**** The code of number 2 identifies the isolate obtained from the second repeat
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Table -32, Identification of the isolates on slant agar Formatted
No  Code of isolates Solid medium < Formatted
Shape Color <
1. TULZAL2 Spread Milky white « Formatted
2. TUL2-A2-2 Spread Milky white « Formatted
3. TUL?-A3-2 Spread Milky white - F t
4 TUL-A42 Spread Milky white - ormatted
5. TUL?-B1-2 Rhizoidal Cloudy white “\ Formatted
6. TUL%-B2-2 Rhizoidal Cloudy white -\ Formatted
N2 TUD*C1-2 Spread Milky white «\
8. TUD-C22 Spread Milky white <\ Formatted
9. TUD?D1-2 Rhizoidal Cloudy white N Formatted
J10.  TUD?D2-2 Rhizoidal Cloudy white “ Formatted
11, TUD%D32 Rhizoidal Cloudy white « rma
12.  TUD*D4-2 Rhizoidal Cloudy white < Formatted
13.  TUDSE-2 Spread Milky white - Formatted
14, TUDS-F-2 Spread Milky white -
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Figure 23. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (1) and E.coli (2)

Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli, The isolate codes that have inhibitory

zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
C1-2, And TUD4-C2-2 have-showed inhibition zones against both pathogenic bacteria being tested but the inhibitory activity
against E. CO|I is-was | not as good as |ts |nh|b|t|0n agamst S.aureus.

specific code that hasa s ho |ng |nh|b|t|on Zone—Wwere re- selected by Iooklng at the best and Iargest clear zone Isolates with
code TUD4 C2-2 Were isolates WhICh had the best |nh|b|t|on zone, FFem—the—eleseweHen—Fesw{—ﬁ—was—de%emeed—tha{

Bacterial isolates derived from the4n5|det|ssue showed have-better-activitybetter inhibition than baeterial—isolates
derived from the-surfaceepibionts. Inhibitory zone and diameter —measurement results against S.aureus and E.coli can be

seen in Figure 34 and Table 34. Positive controls have a broader spectrum in inhibiting both types of test bacteria with 16.8
mm inhibition again st S aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of 0. 03 mg on a paper

ve control.
Negative control (NB without symbiotic bacterial moculatlon) indicates the absence of actlwty or |nh|b|t|on zone, so it can
be ascertained that a supernatant still containing medium has no effect on the activity formed. From the stability of the
measured inhibition zone, the antibacterial properties of the supernatant produced by the symbiotic bacteria act as inhibitors
against Gram positive bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a supernatant applied
to a Gram positive bacterial plate indicates a stable clear zone even after a 48-hour incubation period. While against Gram
negative bacteria, around the disc paper shows the presence of inhibitory activity but gradually become turbid before the
incubation period reaches 24 hours.
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The sequence of DNA sequencmq results of the 168 rDNA encodlnq of svmb|ont bacterla |solates showed an accurate«
score for species level with a similarity of > 99% of the sequences present in GenBank, Then the species homology of the
isolates tested was Lactobacillus plantarum. Classification of bacterial isolates are Bacteria; Firmicutes; Bacilli;
Lactobacillales; Lactobacillaceae; Lactobacillus; Lactobacillus plantarum.

The antibacterial compounds produced by symbiont bacteria isolates showed dlfferent inhibitory acthlty agai nst both

tested bacterla S aureusandE collWﬁhelear—zene»ebseW&ﬂensa#eund—the»pape{—dJse
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because they directly interact with the bioactive compounds produced from within the algae|While the symbiotic bacteria
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originating from the surface have a population that is less suspected because it requires higher defense power to overcome
the pathogens and predators that are around the algae. |
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JFigure 43. Results of antibiotic susceptibility test against S.aureus and E.coli

- Ant|m|cr0b|al agents may be
bacterlostatlc at Iow concentratlons but are bacterICIdaI at h|gh concentratlons (Fernando B and Bruce RLay, $9942020).
Other factors that influence the ability of irhibitery-inhibition are the concentration or intensity of antimicrobial agents, the
number of mlcroorganlsms the temperature, the species of microorganisms, the presence of organic matter and the degree

of acidity (pH)

M and Shyamapada M, 2011Sulistijowati-and-Mile,2015).
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Table 34. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

Gram positive Gram negative

(D,

Repetition Symbiont Control Control Symbiont Control Control [ Formatted Table
bacterial bacterial
(++) (+) (') (++) (+) (')
1 55 16 0 0 135 0 [Formatted: Font: 9 pt
2 7.8 17,5 0 0 14 0 ( Formatted: Font: 9 pt
Average 6,7 16,8 0 0 138 0 | Tormattec: Font: ° P

The area of _the symptomatic supernatant inhibition zone of S.aureus, is-was 6.7 mm. According to Mounyr Balouiri

et al, 2016.Edrada-{1998)-in-Kusumadewi-(2004) a measured inhibition zone of less than 10 mm belengs-te-a-veryshows
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weak and-very-aetive-activity #-and strong activity if the the inhibition zone is greater than 15 mm. Testing of antibacterial
activity of the symbiont bacteria supernatant obtained was still far from the results of the antibiotic activity of the tested
eomparatechloramphenicol f control. This is because the antibacterial compound of the applied-extracted symbiont bacteria
is-stitlwas a supernatant with-thecontaining secondary metabolites. it-containsbutHowever, the test results have-indicated
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289 the presenee-ofprovide clear evidence of antibacterial activity. Generally the chemical structure of metabolites from marine
290  products is-eften-different-from-the-secondary-differs from those of terrestrial origin.—metabelite-oftand In fact, marine
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Lactobacillus plantarum_100% - Formatted: Font: (Default) Arial, Bold
GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACAT | Formatted: Left
TTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCG
CATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATG
GTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTC
GGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTT
AAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTC
CATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTC
GAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCT
TCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTA
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AGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAAG
CTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAGC
ATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC
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Antibacterials potential of symbiont bacteria of brown algae (Turbinaria conoides) obtained from Indonesian waters <

Abstract. Brown seaweeds haves the potential to produce bioactive compounds. It has been shown that the bacteria associated wit':
seaweeds are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total of 14 isolates were iselatedfound, 6 of which came from external tissue, while 8 iselates-cal
from internal tissue. Through the antagonistic test, 7 isolates showed inhibitory activity against Staphylececeuaureus Staphylococcys
aureus and 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic and genotypic identification showed that tl
species-symbiont bacteria species was Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S et al. 2019). Many are the substances obtained from seaweed, such as alginates, carrageenan, arji
agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ et al. 2019). Othgr
compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antimicrobial agents to replace synthetic antibacterial agents used in agriculture and the food industry. Much attention has
been paid to developing innovative projects for pharmaceuticals. Seaweed applications, especially in the design of new
antimicrobial drugs. Research for the identification of promising algal species, standardization of analytical methods,
isolation of compounds through integrated fractionation of bioassays, detailed chemical characterization and evaluation of
their safety, evaluation of synergistic effects between components, and efforts to improve yields. and lowering extraction
costs is needed (Marie JP et al. 2016).

It has been shown that the bacteribacteria associated with seaweed as epiphytes or endophytes are involved within the
assembly of metabolites (Alessandro B et al. 2017). It's traditionally been used for children's fever, as a fertilizer,
repeHantrepellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011) Turbinari
conoides belongs to the family of t+he recent scientific trends target the pursuit for phytochemicals from marine algae du
to their numerous health-promoting effects, pathogens (Mark LW et al. 2016). Seaweeds can secrete secondary metabolits
with antibacterial properties (Emer S and Nissreen AG 2016). Tthe form of symbiotic mutualism. Algae provide neede
sites and nutrients, while the bacteria encourage growth and protect the algal surface against symbiont bacteria isolates in
algae have abundant antimicrobial activity. The existence of the bacteria is suspected as a results of infections acquiretl
from the community (Arumugama P et al. 2017) It here we evaluate the properties of the brown alga Turbinaria conoides
in producing bioactive compounds including the inhibition of human pathogens (Kalaivani et al. 2016). T. conoides is a
tropical marine algae widely distributed in coastal waters in Asia. We chose this algae following extensive trials on othgr
common macroalgae including Sargassum spp. and Euchema cottoni.

MATERIALS AND METHODS
Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory analyses within 24 hours of collection.

Isolation of symbiont bacteria producing antibacterial compounds
Epibionts were extracted from 15 grams of algae by rinsin with 30 mL of sterile sea water. The rinse water was
incubated in 30 mL of nutrient broth medium shaken at room temperature for 24 hours. Bioactive compound was
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extracted by crushing 15 g of algawith a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension
was incubated with 30 mL broth nutrient medium and shaken att room temperature for 24 hours.

After extraction process, the refreshed samples in the 30 ml broth nutrient medium were diluted into 9 ml broth nutrient
sterile 10" up to 105, Each dilutions were grown on a plate count agar medium by incubate them at 37 °C for 2 x 24 hours.
After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria from alga
would appear. The colonies bacteria producing antimicrobial compounds were characterized by a clear zone around the
colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on slant agar medium,
with a clear code.

Selection of symbiont bacteria isolates antagonistically against pathogenic bacteria

To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was
conducted directly by scratching round the isolates on the surface of the media that has been dispersed with test bacteria
(Eschericia coli and Staphylococcus aureus)(ref). Media were incubated for 48 hours at 37 °C. Each scratching round of
isolates was then marked by a unique code.

Inhibition zones were determined as those showing clear zones around the colony of symbiont bacteria isolates, for
both Escheria coli and Staphylococcus aureus . Strains that showed maximum antagonistic effect against tested pathogens
were identified. These were isolated and selected for further antibacterial testing by paper disc and identification of
phenotype and genotype.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion

Testing the supernatant of symbiont bacteria for inhibitory growth of E.coli and S.aureus was performed by the agar
diffusion method (Grela E et al. 2018) ). The supernatant was obtained by separating the filtrate and supernatant by
centrifuge for 1 hour (25 °C and 3000 rpm). Paper discs containing supernatant 40 puL and the negative control nutrient
broth 40 pL were left for 1 hour to reduce the water excess, and positive control chloramphenicol 0.01 mg/mL, were
placed on the surface of the Mueller Hinton Agar medium containing 1 mL test bacteria and incubated for 48 hours at 37
°C. The supernatant diffuses from the disc into the agar. If the organism is killed or inhibited by both the supernatant and
chloramphenicol as an antibiotic positive control, there will be no growth in the immediate area around the disc, this is
called the zone of inhibition. The zone sizes were compared to assess bioactivity as sensitive, resistant, or intermediate, in
each case the resistance zone where shows no colonies growth was measured by using a ruler to the nearest mm.

Identification of phenotype and genotype of symbiont bacteria

General bacterial identification (Phumudzo T, 2013) followed colony characteristic observations on liquid medium and
solid medium, observing cell morphology (gram staining, spore staining, and Ziehl-Neelsen staining), and Biochemistry
test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase). The initial selection of isolates from mixed
cultures was carried out after enrichment and planting of Turbinaria conoides samples on the agar medium in pour plating.
Observation of medium incubated with temperature 37°C was done at incubation time reached 24 hours and 48 hours. The
data obtained from the bacterial isolate characterization were used to estimate the type of symbiotic bacteria isolated from
Turbinaria conoides. Determination of the type of bacteria was performed based [onlﬂ. Symbiont bacteria species were
determined by molecular testing.

The DNA of the symbiont bacteria isolateds was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds. After-30-eycles
completed.—Ffollowed by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular
identification was done through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES
method (Pitcher et al., 1989. Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC
CAG CC-3" and Primer 1541 R: 5" - GAG TTT GAT CCT GGC TCA G - 3" (White et al., 1990, O'Donnell, 1993). The
analysis of nitrogen base sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic
Analyzer) (Applied Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.ntml). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications resulted in colonies with
the inhibit zone of 14 colonies, 6 of which were from epibionts, while the other 8 came from the algal tissue. The results
of identification of colonies grown on mixed cultures can be seen in Table 1. and identification of isolates isolated into
slant agar can be seen in Table 2.
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Tabel 1. Macroscopic forms of bacterial colonies

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL2%-AL-2 Round White Flat Convex shiny
TUL2-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?B1-2 Round White Crooked Convex shiny
TUL?-B2-2 Round White Crooked Convex shiny
TUD*C1-2 Round White Flat Convex shiny
TUD*-C2-2 Round White Flat Convex shiny
TUD?D1-2 Round White Crooked Convex shiny
TUD?-D2-2 Round White Crooked Convex shiny
TUD?D3-2 Round White Crooked Convex shiny
TUD?D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

Information:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae
** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each col ony observed

on the plate
**** The code of number 2 identifies the isolate obtained from the second repeat

Table 2. Identification of the isolates on slant agar

Solid medium

Code of isolates

Shape Color

TUL?AL-2 Spread Milky white
TUL?-A2-2 Spread Milky white
TUL?A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL2-B1-2 Rhizoidal Cloudy white
TUL2-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*-C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?D4-2 Rhizoidal Cloudy white
TUDS-E-2 Spread Milky white
TUD3-F-2 Spread Milky white

Bacteria is isolated into a solid medium, then there is a group commonly referred to as a colony. The colony's shape is

different for each species and it is characteristic of a particular species (Erin RS 2012).

The Selection Results Symbiont Bacteria Producing Antibacterial Compounds

Figure 1. Symbiont bacterial isolates (A1, A2, A3, A4, B1, B2, C1, C2) on a direct challenge test to S.aureus (A) and E.coli (B)
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Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli. The isolate codes that have inhibitory
zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
C1-2, And TUD4-C2-2 showed inhibition zones against both pathogenic bacteria being tested but the inhibitory activity
against E.coli was not as good as its inhibition against S.aureus.

Isolates with showing inhibition were re-selected by looking at the best and largest clear zone. Isolates with code
TUD4-C2-2 were isolates which had the best inhibition zone. Bacterial isolates derived from tissue showed better
inhibition than isolates derived from epibionts. Inhibitory zone and diameter measurement results against S.aureus and
E.coli can be seen in Figure 3 and Table 3. Positive controls have a broader spectrum in inhibiting both types of test
bacteria with 16.8 mm inhibition against S.aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of
0.03 mg on a paper disc is highly active if its inhibition zone is more than 18 mm (Mounyr B et al., 2016), while the dose
of chloramphenicol (positive control) used is lower at 0.01 mg, so it can be said that bacteria Test is sensitive to positive
control. Negative control (NB without symbiotic bacterial inoculation) indicates the absence of activity or inhibition zone,
S0 it can be ascertained that a supernatant still containing medium has no effect on the activity formed. From the stability
of the measured inhibition zone, the antibacterial properties of the supernatant produced by the symbiotic bacteria act as
inhibitors against Gram positive bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a
supernatant applied to a Gram positive bacterial plate indicates a stable clear zone even after a 48-hour incubation period.
While against Gram negative bacteria, around the disc paper shows the presence of inhibitory activity but gradually
become turbid before the incubation period reaches 24 hours.

The antibacterial compounds produced by symbiont bacteria isolates showed different inhibitory activity against both
tested bacteria S.aureus and E.coli. According to Irma ESM (2011) the inner symbiotic bacteria generally have abundant
populations and are specific microbes because they directly interact with the bioactive compounds produced from within
the algae. While the symbiotic bacteria originating from the surface have a population that is less suspected because it
requires higher defense power to overcome the pathogens and predators that are around the algae.

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B and Bruce RL, 2020). Other factors that influence the ability of inhibition are the concentration or intensity of
antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the presence of
organic matter and the degree of acidity (pH) (Manisha DM and Shyamapada M 2011).

Table 3. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

Repetition — -
Gram positive Gram negative
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Symbiont bacterial Control Control Symbiont bacterial Control Control

(++) (+) ) (++) ) )

1 55 16 0 0 13,5 0

2 78 17,5 0 0 14 0
Average 6,7 16,8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Balouiri et al,
2016. a measured inhibition zone of less than 10 mm shows weak activity and strong activity if the the inhibition zone is
greater than 15 mm. Testing of antibacterial activity of the symbiont bacteria supernatant obtained was still far from the
results of the antibiotic activity of the chloramphenicol control. This is because the antibacterial compound of the
extracted symbiont bacteria was a supernatant containing secondary metabolites. However, the test results provide clear
evidence of antibacterial activity. Generally the chemical structure of metabolites from marine products differs from those
of terrestrial origin. In fact, marine bacteria are significant reservoirs of a plethora of bioactive molecules which have
never been found in terrestrial organisms. (Giovanna R, 2020 ). Seawater contains an active inhibitor agent for Gram
positive bacteria (Garima K et al. 2017)

Identification of Phenotype and Genotype of Symbiont Bacteria

Based on phenotypic identification results through cell staining and biochemical testsing, symbiont bacteria were rofi
shaped, non acidic, non spore forming, non motile, aerobically grown, negative catalase, and positive to carbohydrate tests.
In general, the identification of selected isolates showed specific characteristics of lactic acid bacteria (Lactobacillus
spp.), such as round colonies, milky white, Gram positive with short stem cells, without forming endospores (Davoodabadi
et al. 2015).

Lactobacillus plantarum_100%

GCTCAGGACGAACGCTGGCGGUGTGLCTAATACATGLAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTA
CATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGARACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATA
CCGCATAACAACTTGGACCGCATGGTCCGAGCTTCAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAG
ATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCC
AAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTT
TCGGCTCGTAAAACTCTGTTGT TAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGE
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTT
TTAAGTCTGATGTGAAAGCCTTCGGLTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAAC
TCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGC
TCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTICCGCC
CTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGLTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATT
AGACGTTCCCTTCGGGCACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCEGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGOGAGAGTAM
GCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAG
CATGCCGCGGTGAATACGTTCCCGGGLUTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC

Figure 4. Sequens of 16S rDNA

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria has accurate scores for species
levels with a similarity 100% of the sequences present in GenBank (Figure 4), The species homology of the tested isolate
was Lactobacillus plantarum.

In conclusion, Turbinaria conoides is commonly found in the gulf of Banten, Serang district, province of Banten. This
research showed that symbiont bacteria Lactobacillus plantarum are endophytic and potentially useful as an antibacterial
agent against common pathogens.
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Antibacterials potential of symbiont bacteria of brown algae (Turbinaria conoides) obtained from Indonesian waters <

Abstract. Brown seaweeds haves the potential to produce bioactive compounds. It has been shown that the bacteria associated wit':
seaweeds are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total of 14 isolates were iselatedfound, 6 of which came from external tissue, while 8 iselates-cal
from internal tissue. Through the antagonistic test, 7 isolates showed inhibitory activity against Staphylececeuaureus Staphylococcys
aureus and 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic and genotypic identification showed that tl
species-symbiont bacteria species was Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S et al. 2019). Many are the substances obtained from seaweed, such as alginates, carrageenan, arji
agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ et al. 2019). Othgr
compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antimicrobial agents to replace synthetic antibacterial agents used in agriculture and the food industry. Much attention has
been paid to developing innovative projects for pharmaceuticals. Seaweed applications, especially in the design of new
antimicrobial drugs. Research for the identification of promising algal species, standardization of analytical methods,
isolation of compounds through integrated fractionation of bioassays, detailed chemical characterization and evaluation of
their safety, evaluation of synergistic effects between components, and efforts to improve yields. and lowering extraction
costs is needed (Marie JP et al. 2016).

It has been shown that the bacteribacteria associated with seaweed as epiphytes or endophytes are involved within the
assembly of metabolites (Alessandro B et al. 2017). It's traditionally been used for children's fever, as a fertilizer,
repeHantrepellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011) Turbinari
conoides belongs to the family of t+he recent scientific trends target the pursuit for phytochemicals from marine algae du
to their numerous health-promoting effects, pathogens (Mark LW et al. 2016). Seaweeds can secrete secondary metabolits
with antibacterial properties (Emer S and Nissreen AG 2016). Tthe form of symbiotic mutualism. Algae provide neede
sites and nutrients, while the bacteria encourage growth and protect the algal surface against symbiont bacteria isolates in
algae have abundant antimicrobial activity. The existence of the bacteria is suspected as a results of infections acquiretl
from the community (Arumugama P et al. 2017) It here we evaluate the properties of the brown alga Turbinaria conoides
in producing bioactive compounds including the inhibition of human pathogens (Kalaivani et al. 2016). T. conoides is a
tropical marine algae widely distributed in coastal waters in Asia. We chose this algae following extensive trials on othgr
common macroalgae including Sargassum spp. and Euchema cottoni.

MATERIALS AND METHODS
Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory analyses within 24 hours of collection.

Isolation of symbiont bacteria producing antibacterial compounds
Epibionts were extracted from 15 grams of algae by rinsin with 30 mL of sterile sea water. The rinse water was
incubated in 30 mL of nutrient broth medium shaken at room temperature for 24 hours. Bioactive compound was
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extracted by crushing 15 g of algawith a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension
was incubated with 30 mL broth nutrient medium and shaken att room temperature for 24 hours.

After extraction process, the refreshed samples in the 30 ml broth nutrient medium were diluted into 9 ml broth nutrient
sterile 10" up to 105, Each dilutions were grown on a plate count agar medium by incubate them at 37 °C for 2 x 24 hours.
After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria from alga
would appear. The colonies bacteria producing antimicrobial compounds were characterized by a clear zone around the
colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on slant agar medium,
with a clear code.

Selection of symbiont bacteria isolates antagonistically against pathogenic bacteria

To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was
conducted directly by scratching round the isolates on the surface of the media that has been dispersed with test bacteria
(Eschericia coli and Staphylococcus aureus)(ref). Media were incubated for 48 hours at 37 °C. Each scratching round of
isolates was then marked by a unique code.

Inhibition zones were determined as those showing clear zones around the colony of symbiont bacteria isolates, for
both Escheria coli and Staphylococcus aureus . Strains that showed maximum antagonistic effect against tested pathogens
were identified. These were isolated and selected for further antibacterial testing by paper disc and identification of
phenotype and genotype.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion

Testing the supernatant of symbiont bacteria for inhibitory growth of E.coli and S.aureus was performed by the agar
diffusion method (Grela E et al. 2018) ). The supernatant was obtained by separating the filtrate and supernatant by
centrifuge for 1 hour (25 °C and 3000 rpm). Paper discs containing supernatant 40 puL and the negative control nutrient
broth 40 pL were left for 1 hour to reduce the water excess, and positive control chloramphenicol 0.01 mg/mL, were
placed on the surface of the Mueller Hinton Agar medium containing 1 mL test bacteria and incubated for 48 hours at 37
°C. The supernatant diffuses from the disc into the agar. If the organism is killed or inhibited by both the supernatant and
chloramphenicol as an antibiotic positive control, there will be no growth in the immediate area around the disc, this is
called the zone of inhibition. The zone sizes were compared to assess bioactivity as sensitive, resistant, or intermediate, in
each case the resistance zone where shows no colonies growth was measured by using a ruler to the nearest mm.

Identification of phenotype and genotype of symbiont bacteria

General bacterial identification (Phumudzo T, 2013) followed colony characteristic observations on liquid medium and
solid medium, observing cell morphology (gram staining, spore staining, and Ziehl-Neelsen staining), and Biochemistry
test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase). The initial selection of isolates from mixed
cultures was carried out after enrichment and planting of Turbinaria conoides samples on the agar medium in pour plating.
Observation of medium incubated with temperature 37°C was done at incubation time reached 24 hours and 48 hours. The
data obtained from the bacterial isolate characterization were used to estimate the type of symbiotic bacteria isolated from
Turbinaria conoides. Determination of the type of bacteria was performed based [onlﬂ. Symbiont bacteria species were
determined by molecular testing.

The DNA of the symbiont bacteria isolateds was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds. After-30-eycles
completed.—Ffollowed by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular
identification was done through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES
method (Pitcher et al., 1989. Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC
CAG CC-3" and Primer 1541 R: 5" - GAG TTT GAT CCT GGC TCA G - 3" (White et al., 1990, O'Donnell, 1993). The
analysis of nitrogen base sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic
Analyzer) (Applied Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.ntml). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications resulted in colonies with
the inhibit zone of 14 colonies, 6 of which were from epibionts, while the other 8 came from the algal tissue. The results
of identification of colonies grown on mixed cultures can be seen in Table 1. and identification of isolates isolated into
slant agar can be seen in Table 2.
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Tabel 1. Macroscopic forms of bacterial colonies

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL2%-AL-2 Round White Flat Convex shiny
TUL2-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?B1-2 Round White Crooked Convex shiny
TUL?-B2-2 Round White Crooked Convex shiny
TUD*C1-2 Round White Flat Convex shiny
TUD*-C2-2 Round White Flat Convex shiny
TUD?D1-2 Round White Crooked Convex shiny
TUD?-D2-2 Round White Crooked Convex shiny
TUD?D3-2 Round White Crooked Convex shiny
TUD?D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

Information:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae
** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each col ony observed

on the plate
**** The code of number 2 identifies the isolate obtained from the second repeat

Table 2. Identification of the isolates on slant agar

Solid medium

Code of isolates

Shape Color

TUL?AL-2 Spread Milky white
TUL?-A2-2 Spread Milky white
TUL?A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL2-B1-2 Rhizoidal Cloudy white
TUL2-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*-C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?D4-2 Rhizoidal Cloudy white
TUDS-E-2 Spread Milky white
TUD3-F-2 Spread Milky white

Bacteria is isolated into a solid medium, then there is a group commonly referred to as a colony. The colony's shape is

different for each species and it is characteristic of a particular species (Erin RS 2012).

The Selection Results Symbiont Bacteria Producing Antibacterial Compounds

Figure 1. Symbiont bacterial isolates (A1, A2, A3, A4, B1, B2, C1, C2) on a direct challenge test to S.aureus (A) and E.coli (B)
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Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli. The isolate codes that have inhibitory
zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
C1-2, And TUD4-C2-2 showed inhibition zones against both pathogenic bacteria being tested but the inhibitory activity
against E.coli was not as good as its inhibition against S.aureus.

Isolates with showing inhibition were re-selected by looking at the best and largest clear zone. Isolates with code
TUD4-C2-2 were isolates which had the best inhibition zone. Bacterial isolates derived from tissue showed better
inhibition than isolates derived from epibionts. Inhibitory zone and diameter measurement results against S.aureus and
E.coli can be seen in Figure 3 and Table 3. Positive controls have a broader spectrum in inhibiting both types of test
bacteria with 16.8 mm inhibition against S.aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of
0.03 mg on a paper disc is highly active if its inhibition zone is more than 18 mm (Mounyr B et al., 2016), while the dose
of chloramphenicol (positive control) used is lower at 0.01 mg, so it can be said that bacteria Test is sensitive to positive
control. Negative control (NB without symbiotic bacterial inoculation) indicates the absence of activity or inhibition zone,
S0 it can be ascertained that a supernatant still containing medium has no effect on the activity formed. From the stability
of the measured inhibition zone, the antibacterial properties of the supernatant produced by the symbiotic bacteria act as
inhibitors against Gram positive bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a
supernatant applied to a Gram positive bacterial plate indicates a stable clear zone even after a 48-hour incubation period.
While against Gram negative bacteria, around the disc paper shows the presence of inhibitory activity but gradually
become turbid before the incubation period reaches 24 hours.

The antibacterial compounds produced by symbiont bacteria isolates showed different inhibitory activity against both
tested bacteria S.aureus and E.coli. According to Irma ESM (2011) the inner symbiotic bacteria generally have abundant
populations and are specific microbes because they directly interact with the bioactive compounds produced from within
the algae. While the symbiotic bacteria originating from the surface have a population that is less suspected because it
requires higher defense power to overcome the pathogens and predators that are around the algae.

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B and Bruce RL, 2020). Other factors that influence the ability of inhibition are the concentration or intensity of
antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the presence of
organic matter and the degree of acidity (pH) (Manisha DM and Shyamapada M 2011).

Table 3. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

Repetition — -
Gram positive Gram negative
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Symbiont bacterial Control Control Symbiont bacterial Control Control

(++) (+) ) (++) ) )

1 55 16 0 0 13,5 0

2 78 17,5 0 0 14 0
Average 6,7 16,8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Balouiri et al,
2016. a measured inhibition zone of less than 10 mm shows weak activity and strong activity if the the inhibition zone is
greater than 15 mm. Testing of antibacterial activity of the symbiont bacteria supernatant obtained was still far from the
results of the antibiotic activity of the chloramphenicol control. This is because the antibacterial compound of the
extracted symbiont bacteria was a supernatant containing secondary metabolites. However, the test results provide clear
evidence of antibacterial activity. Generally the chemical structure of metabolites from marine products differs from those
of terrestrial origin. In fact, marine bacteria are significant reservoirs of a plethora of bioactive molecules which have
never been found in terrestrial organisms. (Giovanna R, 2020 ). Seawater contains an active inhibitor agent for Gram
positive bacteria (Garima K et al. 2017)

Identification of Phenotype and Genotype of Symbiont Bacteria

Based on phenotypic identification results through cell staining and biochemical testsing, symbiont bacteria were rofi
shaped, non acidic, non spore forming, non motile, aerobically grown, negative catalase, and positive to carbohydrate tests.
In general, the identification of selected isolates showed specific characteristics of lactic acid bacteria (Lactobacillus
spp.), such as round colonies, milky white, Gram positive with short stem cells, without forming endospores (Davoodabadi
et al. 2015).

Lactobacillus plantarum_100%

GCTCAGGACGAACGCTGGCGGUGTGLCTAATACATGLAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTA
CATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGARACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATA
CCGCATAACAACTTGGACCGCATGGTCCGAGCTTCAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAG
ATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCC
AAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTT
TCGGCTCGTAAAACTCTGTTGT TAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGE
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTT
TTAAGTCTGATGTGAAAGCCTTCGGLTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAAC
TCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGC
TCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTICCGCC
CTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGLTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATT
AGACGTTCCCTTCGGGCACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCEGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGOGAGAGTAM
GCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAG
CATGCCGCGGTGAATACGTTCCCGGGLUTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC

Figure 4. Sequens of 16S rDNA

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria has accurate scores for species
levels with a similarity 100% of the sequences present in GenBank (Figure 4), The species homology of the tested isolate
was Lactobacillus plantarum.

In conclusion, Turbinaria conoides is commonly found in the gulf of Banten, Serang district, province of Banten. This
research showed that symbiont bacteria Lactobacillus plantarum are endophytic and potentially useful as an antibacterial
agent against common pathogens.
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Antibacterial potential of symbiont bacteria of brown algae (Turbinaria
conoides) obtained from Indonesian waters

Abstract. Brown seaweeds have the potential to produce bioactive compounds. H-has-been-shown-that-the-bacteria-Bacteria assocrateﬁ
with seaweeds are involved in the production of metabolites-asseciated-with-theirhost. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total ef-14 isolates-were-found bacteria were isolated , 6-of which eame-6 were isolated from external
tissue, while 8 eame-from internal tissue. Fhrough-the-Results of antagonistic test revealed that ; 7 isolates showed inhibitory activi
against Staphylococcus aureus and only 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic and genotypil
identification-analysis showed that the symbiont bacteria speeies-was Lactobacillus plantarum.

Keywords: bieassay Bioassay, brown seaweed, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S-et al. 2019). Many are-the-substances obtained from seaweed, such as alginates, carrageenan, an
agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ-et al. 2019). Othgr
compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antrmrcrobral agents to replace synthetlc antibacterial agents used in agriculture and the food industry. Maehaﬁenﬂeﬂ—hdﬁ

y —Seaweed applications --especialhy-are particularly used i
the design of new antrmrcrobral drugs. Research for the identification of promising algal species, standardization of
analytical methods, isolation of compounds through integrated fractionation of bioassays, detailed chemical
characterization and evaluation of their safety, evaluation of synergistic effects between components, and efforts to
improve yields. and lowering extraction costs is needed (Marie JP}et al. 2016).

In later decades, made strides microbiological procedures have altogether made a difference in build-up phylogeneti
affiliations of seaweed-related epi bacterial communities and endophytes. Be that as it may, there's inadequately
prove that utilitarian connections for seaweed-bacterial intuitive can be built up and well caught on. Epiphytic bacterial
communities  are guick-rapid colonizers of the ocean growth surface, some of the time versatile and abl.e
to quickly metabolize algal exudates (Singh R-P-and Reddy-C-R-K, 2014). H's It has traditionally been used for childrenijs
fever, as a fertilizer, repellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011).
Seaweeds can secrete secondary metabolites with antibacterial properties (Emer S-and Nissreen AG-2016). The fform df
symbiotic mutualism| Algae provide needed-essential sites and nutrients, while the bacteria encourage growth and protegt
the algal surface against symbiont bacteria isolates in-as algae have abundant antimicrobial activity. The existence of th
bacteria is suspected as a result of infections acquired from the community (Arumugama P-et al. 2017). T. conoides is
tropical marine alga widely distributed in coastal waters in Asia. H-here-we-evaluate-This study evaluates the properties gf
the brown alga Turblnarra conordes in producmg bloactlve compounds lncludlng the |nh|b|t|on of human pathogens

MATERIALS AND METHODS

Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were-was taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory arakyses-analysis within 24 hours of collection.
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Isolation of symbiont bacteria producing antibacterial compounds

Epibionts were extracted from 15 grams of algae by rinse in with 30 mL of sterile seawater. The rinse water was
incubated in 30 mL of nutrient broth medium and shaken at room temperature for 24 hours. The bioactive compound was
extracted by crushing 15 g of alga with a mortar and pestle with the addition of 15 ml of sterile seawater. [The suspension
was incubated with 30 mL nutrient broth autrient-medium and shaken at room temperature for 24 hours,|

C ted [K3]: I can’t understand the meaning of this

After the extraction process, the refreshed samples in the 30 ml broth nutrient medium were diluted into 9 ml broth
[nutnent broth steruelo Lup to 10, Each d||ut|on was grown ona plate count agar medlum by incubating them at 37 - C

for 2 x 24 hours.-A

. MMColonles of bacterla preduem& hat produce antlmlcroblal compounds were
characterized by a clear zone-around-the-colonies. Furthermore, the colonies with stable inhibition zones were collected by
isolating them on a slant agar medium.;-with-a-clear-code.

Selection of symblont bacterla |so|ates antagonlstlcally agalnst pathogenlc bacterla

W eria_For this, a qualitative test
was eendueted-carried out d|rectly by scratchlng the isolates on the surface of the medla that has been dispersed with two
test bacteria i.e. (Escherichia coli and Staphylococcus aureus); (Monte-J, et al 2014)). The media were-was then incubated
for 48 hours at 37 °C. Each scratching round of isolates was then marked by a unique code.

Inhibition zones were determined-as-these-showing clear zones around the colony of symbiont bacteria isolates; for
both Escherichia coli and Staphylococcus aureus. Stralns that showed maxnmum antagonlstlc effect agalnst tested
pathogens were identified.

._Strains shovvmq maximum antaqomst|c effects were |solated and selected for antlbacterlal

testing by paper disc method. Further the strains were identified at the phenotypic and genotypic level.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion
Antibacterial TFesting-testing the-supernatant-of symbiont bacteria for inhibitory growth of E.coli and S.aureus was
performed by the agar diffusion method (Grela E-et al. 2018) ). The supernatant was obtained by separating the filtrate and

line. Why you incubate the extract of bioactive compounds in
nutrient broth. Please check it.

[Commented [K4]: Incomplete line. Rewrite it.

supernatant by-was centrifuge for 1 hour (25 “°C and 3000 rpm). Paper discs containing 40 pL supernatant was considered
as the treatment 40-p-—and-while 40 pL nutrient broth was used in the negative control Autrient-broth-40-p-were-left-for
hour-to-reduce-the-water-exeess,—and chloramphenicol (0.01 mg/mL) was used as positive control. ehleramphenicel-0-061
mg/mbk-After that the discs were placed on the surface of the Mueller Hinton Agar medium containing 1 mL test bacteria
and lncubated for 48 hours at 37 °C. The supernatant dlffuses from the dISC |nto the agar. —Lf—the—ergamsm—rs—kd-led—er

mme&aeare&ar%md—dwmsr:—tmsrseaued—the%oneoﬁmhmm The presence of a clear zone around the supematant

and antibiotic discs was measured by the meter rule in mm. The zone sizes were compared to assess bioactivity as
sensmve resistant, or mtermedlate and the presence of a clear zone was measured by the meter rule in mm. in-each-ease

Identification of phenotype and genotype of symbiont bacteria
General bacterial |dent|f|cat|on was carried out on the basis of colonv characterlstlc observatlons on liquid medlum and

solid medium a
followed by obsewm&cell morphology (gram stalmng, spore stamlng, and Zlehl Neelsen stalnlng) and Breehewstpy
biochemical test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase) as described by Phumudzo,
(2013). The initial selection of isolates from mixed cultures was carried out after enrichment and planting of Turbinaria
conoides samples on the agar medium in-pour-plating. Observation-of-mediumThe plates were incubated with-at 37°C
temperature for 24 to 48 hours.37°C-was-done-at-ineubation-time-reached-24-hours-and-48-heurs. The data obtained from
the bacterial |so|ate characterlzatlon were used to estimate the type of symbiotic bacteria |so|ated from Turblnarla
conoides. Determina y a

The DNA of the symbiont bacteria isolated was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds - FeHewed-followed
by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done through
partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989:
Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
R: 5" - GAG TTT GAT CCT GGC TCA G - 3 (White et al., 1990, [0'Donnell, 1993). The analysis of nitrogen base

Cc ted [K5]: In the heading you have mentioned the
paper disc and here you have written agar diffusion method.

sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied
Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bicedit.ntml). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

C ted [K6]: This reference is not found in the
reference section. Check it.
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RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

other 8 were from algal tissue. Samplds

it
8
It
It

. The macroscopic results of colonies on mixed cultures can be seen in Table 1, and on slal

agar can be seen in Table 2.
Tabel 1. Macroscopic forms of bacterial colonies

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL2%-AL-2 Round White Flat Convex shiny
TUL?-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?-B1-2 Round White Crooked Convex shiny
TUL?-B2-2 Round White Crooked Convex shiny
TUD*C1-2 Round White Flat Convex shiny
TUD*C2-2 Round White Flat Convex shiny
TUD?-D1-2 Round White Crooked Convex shiny
TUD%D2-2 Round White Crooked Convex shiny
TUD?-D3-2 Round White Crooked Convex shiny
TUD?D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

Note:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

** The code of isolates (?), (*), (°), () states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each col ony observed
on the plate

**** The code of number 2 identifies the isolate obtained from the second repeat

Table 2. tdentification-Macroscopic form of the isolates on slant agar

Solid medium

Code of isolates

Shape Color

TUL?-AL-2 Spread Milky white
TUL2-A2-2 Spread Milky white
TUL?-A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL2-B1-2 Rhizoidal Cloudy white
TUL?-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*-C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?D3-2 Rhizoidal Cloudy white
TUD?-D4-2 Rhizoidal Cloudy white
TUDS-E-2 Spread Milky white

TUDS-F-2 Spread Milky white

- Bacteria were isolated in a solid
medium and the size of the colony was different for each species and was characteristic of a particular species (Erin 2012)
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The selection results symbiont bacteria producing antibacterial compounds

Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the dlrect challenqe test onlv 5

bacterial |solates i.e. TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2 D3-2, and TUD3-F-2 showed inhibitory activity
against S.aureus whereas only 2 viz. TUD4-C1-2 and TUDA4-C2-2 bacterial isolates showed inhibition zones against both
;Lthoqenlc bacterla The |nh|b|t|0n acthltv was found to be Iower in E. coli than in S. aureus.

o ene- Isolates with code
TUD4- C2 2 had the best |nh|b|t|on zone. Bacterlal |s0|ates derlved from algal tlssue showed better inhibition than isolates

derived from epibionts. The tnhtbttepy— nhibitory zone and diameter measurement results agalnst S.aureus and E. CO|I can
be seen m Flgure 3 and Table 3. Pesitiv "

Posltlve controls showed 16 8 mm |nh|b|t|on zone agams

S aureus and 13 8 mm |nh|b|t|0n zone agamst E. coli. Chloramphenlcol with a concentration of 0.03 mg on a paper disc is
highly active if its inhibition zone is more than 18 mm (Mounyr B et al., 2016), while the dose of chloramphenicol
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(positive control) used is was lewer—at less than 0.01 mg, so it can be said that bacteria Fest-test is-was found to b
sensitive to the positive control. Negative control (NB without symbiotic bacterial inoculation) indicates the absence of
activity or inhibition zone, so it can be ascertained that a-supernatant sti-containing-medium-has no effect on the activi
formed. -From-the stability-of the-measured-inhibition-zene-the- The antibacterial properties of the supernatant produced b
the symbiotic bacteria act as inhibitors against Gram-positive bacteria and are-were merely bacteriostatic for Gram]-
negative bacteria. Paper disc with a-supernatant applied to a Gram-positive bacterial plate indicates a stable clear zon|
even after a 48-hour incubation period. While against the Gram-negative bacteria, around-the—disc—paper—shews-th
presence of inhibitory activity appeared around the disc paper, but it was gradually beceme-turbid-turbulent before th
incubation period reaches 24 hours. |

(c

The antibacterial compounds produced by symbiont bacterial isolates showed different inhibitory activity against bot|
tested bacteria S.aureus and E.coli. According to Irma ESM-et al. (2011), the inner symbiotic bacteria generally ha
abundant populations and are specific rierebes-because they directly interact with the bioactive compounds produce
from within the algae. While the symbiotic bacteria eriginating—from-the-surface-have-a—pepulation-that-is_were le
suspeeted-populated, because-as it requires-required higher defense power to overcome the pathogens and predators that
are around the algae.

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B-and Bruce-RL, 2020). Other factors that influence-affect the abilityof inhibition_potential are the concentration dr
intensity of antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the
presence of organic matter, and the degree of acidity (pH) (Manisha BM and Shyamapada M 2011).

Table 3. Results of measurementof inhibitory zone diameter efantibacterialcompounds

The Diameter of zone inhibition (mm)

- Gram-positive Gram-negative
Repetition
Symbiont bacterial Control Control Symbiont bacterial Control Control
(++) ) () (++) (*+) ()
1 5.5 16 0 0 13:.5 0
2 7.8 17;5 0 0 14 0
Average 6..7 16;.8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Baleuiri-et af,
(2016)- a-measured-less than 10 mm inhibition zone ef-less-than-16-mm-shews-showed weak activity and strong-activity-|f
the inhibition zone is greater than 15 mm_it indicates strong activity. Testing of antibacterial activity of the symbiont
bacteria supernatant obtalned was still far from the results of the antlblotlc activity of the chloramphenicol control. This is
because the a vas—a_the supernatant containing secondarly
metabolites. However, the test results provide clear eV|dence of antlbacterlal activity. Generally, the chemical structure of
metabolites from marine products differs from these—ef-terrestrial origin. Marine bacteria are significant reservoirs efj
plethera—of bioactive molecules that have never been found in terrestrial organisms: (Giovanna R, 2020 ). Seawatqr
contains an active inhibitor agent for Gram-positive bacteria (lGarima Kletal. 2017)
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organisms (Lactobacillus spp.), Such as circular, smooth white, Gram-positive colonies with brief stem cells,
without shaping endospores| (Davoodabadi et al. 2015).

The Genetypic+esult-through-molecular identification is-earried-outwas done through partial genetic analysis of 16S
rDNA. PCR amplification results from the 16S region of bacterial ribosome DNA_Nitrogen base sequences sorted from
symbiont bacterial isolates can be seen in figure 4. The sequencing information was sequeneced-in-impact-with-under the
influence of _genomic information enlisted within the DDBJ / Japanese DNA Information Bank with 100%
strains grouping comes about. The characters of the antibacterial strains were indistinguishable from those of Lactobacillus
plantarum. Greatest Highest 100% personality, greatest score 2660, add up to score 2660, 100% inquiry scope, E esteem 0,
was recorded te-for the taxon of adjacent microbes. The classification of bacterial confines is as takes after: Microscopic
organisms; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Lactobacillus; Lactobacillus plantarum|

Sequens of 16S rDNA

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGAT
TTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAG
ATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCG
CGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACA
TTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAG
CAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCA
GGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTG
TCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGA
AGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAG
ATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCAT
TAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCC
TTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGA
TGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCG
AGAGTAAGCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGT
AATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACA
CCCAAAGTC

Figure 4. The arrangement of nitrogen bases sequenced from symbiont bacteria, A = adenine, T = thiamine, G = guanine, C = cytosine.

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria have accurate scores for species
levels with a similarity 100% of the sequences present in GenBank. The species homology of the tested isolate was
Lactobacillus plantarum. Lactobacillus plantarum strains separated from dairy items appeared solid antimicrobial action
against the pointers strains of Staphylococcus aureus, Salmonella spp, and Escherichia coli ( Hu S:H;—et al 2019).

(Wang L—et al 2018). Few-Some Lactebacittus—lactobacillus strains appeared-showed antibacterial m gainst
Enterobacteriaceae which-that were safe to-for carbapenems (CRE). This impact-effect may have potential applications
through the utilize of the Lactobacillus strain as a starter culture in aged nourishments or as a nourishment additive to
control or avoid CRE contamination (Chen &-C-et al 2019).

In conclusion, Turbinaria conoides is-was commonly found in the gulf of Banten, Serang district, province of Banten.
This research showed-revealed that symbiont bacteria Lactobacillus plantarum are-was endophytic and potentially useful
as an antibacterial agent against common pathogens.
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Antibacterial potential of symbiont bacteria of brown algae (Turbinaria
conoides) obtained from Indonesian waters

Abstract. Brown seaweeds have the potential to produce bioactive compounds. H-has-been-shown-that-the-bacteria-Bacteria assouateﬁ
with seaweeds are involved in the production of metabolites-asseciated-with-theirhost. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total of ef-14 iselates-werefound bacteria were isolated—, 6-of which eame-6 were isolated fro
external tissue, while 8 eame—from internal tissue. Fhrough—the-Results of an antagonistic test revealed that ; 7 isolates showe
inhibitory activity against Staphylococcus aureus and only 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic
and genotypic identification-analysis showed that the symbiont bacteria speeies-was Lactobacillus plantarum.

Keywords: bieassay Bioassay, brown seaweed, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S-et al. 2019). Many are-the-substances are obtained from seaweed, such as alginates, carrageenaq,
and agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ-et al. 2019).
Other compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antlmlcroblal agents to replace synthetlc antibacterial agents used in agriculture and the food industry. Meehaﬁenﬂmdﬁ

y —Seaweed applications --especialhy-are particularly used i
the design of new antlmlcroblal drugs. Research for the identification of promising algal species, standardization of
analytical methods, isolation of compounds through integrated fractionation of bioassays, detailed chemical
characterization and evaluation of their safety, evaluation of synergistic effects between components, and efforts to
improve yields. and lowering extraction costs is needed (Marie JP}et al. 2016). |

In later decades, _made strides microbiological procedures have altogether made a difference in build-up phylogenetit
affiliations of seaweed-related epi bacterial communities and endophytes. Be that as it may, there's inadequately
prove that utilitarian connections for seaweed-bacterial intuitive can be built up and well caught on. Epiphytic bacterial
communities  are guick-rapid colonizers of the ocean growth surface, some of the time versatile and abl.e
to quickly metabolize algal exudates (Singh R-P-and Reddy-C-R-K, 2014). H's It has traditionally been used for childrenijs
fever, as a fertilizer, repellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011).
Seaweeds can secrete secondary metabolites with antlbactenal propernes (Emer S-and Nissreen AG-2016). The fform-4f
symbiotic mutualism| occurs as -Aalgae provide needed-esse s and nutrients, while the bacteria encourage growt
and protect the algal surface against symbiont bacteria isolates in-as algae have abundant antimicrobial activity. The
existence of the bacteria is suspected as a result of infections acquired from the community (Arumugama P-et al. 2017). 1.
conoides is a tropical marine alga widely distributed in coastal waters in Asia. H-here-we-evaluate-This study evaluates the
properties of the brown alga Turbinaria con0|des in producmg bloactlve compounds |nc|ud|ng the |nh|b|t|on of human

MATERIALS AND METHODS

Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were were—was—taken from Lima island (S: -6.001051; H:

106.153804) Samples were maintained in fresh seawater for laboratory anahyses-analysis within 24 hours of collection.
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Isolation of symbiont bacteria producing antibacterial compounds

Epibionts were extracted from 15 grams of algae by rinse in with 30 mL of sterile seawater. The rinse water was
incubated in 30 mL of nutrient broth medium and shaken at room temperature for 24 hours. The bioactive compound was
extracted by crushing 15 g of alga with a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension
was incubated-with-put into a 30 mlk nutrient broth autrient medium and shaken at room temperature for 24 hours,|

C ted [K4]: I can’t understand the meaning of this

After the extraction process, 1 ml of the refreshed samples from ia-the 30 ml broth nutrient was measured out and
homogenized in the sterile test tube containing 9,ml of medium-were-dituted-in-stagesin-sterile thete-9-mi-nutrient broth,_%
produce a 10" dilution. This was done until 10" 5|d|lut|on is produced. mmmwehmmbmmwe&e

line. Why you incubate the extract of bioactive compounds in
nutrient broth. Please check it.

Each d||ut|on was grown ona plate count agar medlum by |ncubat|ng them at 37 °°C for 2x24 hours Afteemc—ubatmg

eelemesColonles of bacterla preeleemgt that produce antlmlcroblal compounds were characterlzed by a clear zoneareund
the—colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on a slant agar
medium.-with-a-clear-code-:

Selection of symblont bactena |solates antagonlstrcally agamst pathogenrc bacteria

W ta_For this, a qualitative test
was eonducted-carried out d|rectly by scratchlng the isolates on the surface of the media that has been dispersed with two
test bacteria i.e. {Escherichia coli and Staphylococcus aureus); (Monte-J, et al 2014)). The media were-was then incubated
for 48 hours at 37 °C. Each scratching round of isolates was then marked by a unique code.

Inhibition zones were determined-as-these-showing clear zones around the colony of symbiont bacteria isolates; for
both Escherichia coli and Staphylococcus aureus. Strams that showed maX|mum antagon|st|c effect agamst tested
pathogens were identified. W V-pa
of phenotype-and-genotype._Strains showmq maximum antaqon|st|c effects were |solated and selected for antlbacterlal
testing by the paper disc diffusion method. Further, the strains were identified at the phenotypic and genotypic levels.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion
Antibacterial Festing-testing the-supernatant-of symbiont bacteria for inhibitory growth of E.coli and S.aureus was
performed by the agaspaper disc diffusion method (Grela E-et al. 2018)-). The supernatant was obtained by separating the
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filtrate and the -supernatant by-was centrifuged for 1 hour (25 “°C and 3000 rpm). Paper discs containing 40 L supernatant
was considered as the treatment 40-—and-while 40 UL nutrient broth was used in-the negative control rutrient-broth-40
p-were-left-for-1-hour-to-reduce-the-waterexeess,—and chloramphenicol (0.01 mg/mL) was used as a positive control.
chleramphenicel-0-.01-mg/mb—After that, the discs were placed on the surface of the Mueller Hinton Agar medium

contalnlng l mL test bacterla and incubated for 48 hours at 37 °C. The supernatant dlffuses from the dlsc into the agar #

around the supernatant and ant|b|ot|c discs was measured by the meter rule in mm. The zone sizes were compared to
assess bloacthlty as sensmve reslstant or intermediate, and the presence of a clear zone was measured by the meter rule
in mm. a a A W Wih-W y

Identification of phenotype and genotype of symbiont bacteria
General bacterial identification was carried out based on er—'ethe—basrsreﬁcolony characterlstrc observatrons on Irqurd
medium and solid medium W a ery
redium,—followed by chll morphology (gram stammg, spore stammg, and Zrehl Neelsen sta|n|ng) and
Biechemistry-biochemical test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase) as described by
Phumudzo, (2013). The initial selection of isolates from mixed cultures was carried out after enrichment and planting of
Turbinaria conoides samples on the agar medlummﬂaeueplatmg Qbsewatreneﬁmedmehe plates were incubated with
at 37°C temperature for 24 to 48 hours.37°C-w - The data obtained
from the bacterial |so|ate characterlzatlon were used to estimate the type of symbiotic bacterla |so|ated from Turblnarla
conoides. Petermina v a a-wa j

The DNA of the symbiont bacteria isolated was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds,— Folewed-followed
by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done through
partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989:
Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
R: 5 - GAG TTT GAT CCT GGC TCA G - 3" (White et al., 1990, |0 Donnell, 1993). The analysis of nitrogen base
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paper disc and here you have written agar diffusion method.
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sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied
Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
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(http://www.mbio.ncsu.edu/BioEdit/bioedit.ntml). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

agar can be seen in Table 2.
Tabel 1. Macroscopic forms of bacterial colonies

- The macroscopic results of colonies on mixed cultures can be seen in Table 1, and on sla

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL?%-AL-2 Round White Flat Convex shiny
TUL2%-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?-B1-2 Round White Crooked Convex shiny
TUL?B2-2 Round White Crooked Convex shiny
TUD*-C1-2 Round White Flat Convex shiny
TUD*-C2-2 Round White Flat Convex shiny
TUD?D1-2 Round White Crooked Convex shiny
TUD?D2-2 Round White Crooked Convex shiny
TUD?D3-2 Round White Crooked Convex shiny
TUD?-D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

Note:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each colony observed
on the plate

**** The code of number 2 identifies the isolate obtained from the second repeat

Table 2. tdentification-Macroscopic form of the isolates on slant agar

Solid medium

Code of isolates

Shape Color
TUL2-AL-2 Spread Milky white
TUL?-A2-2 Spread Milky white
TUL2-A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL?-B1-2 Rhizoidal Cloudy white
TUL?-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?D4-2 Rhizoidal Cloudy white
TUD®-E-2 Spread Milky white
TUD?3-F-2 Spread Milky white

-_Bacteria were isolated in a solid
medium and the size of the colony was different for each species and was characteristic of a particular species (Erin 2012)|
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The selection results symbiont bacteria producing antibacterial compounds

Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the dlrect challenqe test onlv 5

bacterial |solates i.e. TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2 D3-2, and TUD3-F-2 showed inhibitory activity
against S.aureus whereas only 2 viz. TUD4-C1-2 and TUDA4-C2-2 bacterial isolates showed inhibition zones against both
;Lthoqenlc bacterla The |nh|b|t|0n acthltv was found to be Iower in E. coli than in S. aureus.

o ene- Isolates with code
TUD4- C2 2 had the best |nh|b|t|on zone. Bacterlal |so|ates derlved from algal tlssue showed better inhibition than isolates

derived from epibionts. The tnhtbttepy— nhibitory zone and diameter measurement results agalnst S.aureus and E. CO|I can
be seen m Flgure 3 and Table 3. Positiv "

Posltlve controls showed 16 8 mm |nh|b|t|on zone agams

S aureus and 13 8 mm |nh|b|t|0n zone agamst E. coli. Chloramphenlcol with a concentration of 0.03 mg on a paper disc is
highly active if its inhibition zone is more than 18 mm (Mounyr B-et al., 2016), while the dose of chloramphenicol
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(positive control) used is-was lewerat-less than 0.01 mg, so it can be said that bacteria Fest-test is-was found to b
sensitive to the positive control. Negative control (NB without symbiotic bacterial inoculation) indicates the absence of

activity or inhibition zone, so it can be ascertamed that arsupernatant sMLeeﬂtamng—medmhaH}e_eﬁeeeendoes ngt
affect the activity formed. The antibacterial properties of the
supernatant produced by the symbiotic bacteria act as inhibitors against Gram-posmve bacteria and are-were merely
s
it

bacteriostatic for Gram-negative bacteria. As gram-—positive symbiotic bacteria widely knows contain bacteriocir|
(Mezaini A et al, 2009 and Li D. Et al, 2015) bacteriocins from Gram-positive bacteria are generally not effective again
Gram-negative bacteria (Smaoui et al, 2010). Paper disc with a-supernatant applied to a Gram-positive bacterial plate
indicates a stable clear zone even after a 48-hour incubation period. While against the Gram-negative bacteria, areund-the

dise-paper-shews-the presence of inhibitory activity appeared around the disc paper, but it was gradually beceme-turbif
turbulent before the incubation period reaches 24 hours.

{Formatted: No underline

The antibacterial compounds produced by symbiont bacterial isolates showed different inhibitory activity against both
tested bacteria S.aureus and E.coli. According to Irma ESM-et al. (2011), the inner symbiotic bacteria generally have
abundant populations and are specific ricrebes-because they directly interact with the bioactive compounds produced
from within the algae. While the symbiotic bacteria eriginating—frem-thesurface—haveapopulationthat-is-were le!
suspeeted-populated, beeause-as it requires-required higher defense power to overcome the pathogens and predators that
are around the algae.

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B-and Bruce-RL, 2020). Other factors that influence-affect the-abilityof inhibition_potential are the concentration dr
intensity of antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the
presence of organic matter, and the degree of acidity (pH) (Manisha BM-and Shyamapada M 2011).

Table 3. Results of measurement-of inhibitory zone diameter efantibacterial-compeunds

The Diameter of zone inhibition (mm)

" Gram-positive Gram-negative
Repetition
Symbiont bacterial Control Control Symbiont bacterial Control Control
(++) *) () (++) (*+) ()
1 5.5 16 0 0 13.5 0
2 7:.8 17:.5 0 0 14 0
Average 6.7 16..8 0 0 13..8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Baleuiri-et a};
(2016), - a-measured-less than 10 mm inhibition zone efless-than-10-mm-shews-showed weak activity and streng-activity-{f
the inhibition zone is greater than 15 mm_it indicates strong activity. Testing of antibacterial activity of the symbiont
bacteria supematant obtalned was still far from the results of the antlblotlc acthlty of the chloramphenicol control. This is
because of - was—a-tthe supernatant containing secondarly
metabolites. However the test results prowde clear eV|dence of antlbacterlal activity. Generally, the chemical structure of
metabolites from marine products differs from- the these-ef-terrestrial origin. Marine bacteria are significant reservoirs eff
plethera—of bioactive molecules that have never been found in terrestrial organisms: (Giovanna-R, 2020 ). Seawatgr
contains an active inhibitor agent for Gram-positive bacteria (|Garima KKapooret al. 2017)
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Identification of Phenotype and Genotype of Symbiont Bacteria

Based on - the phenotypic observation comes about of - phenotypic recognizable proof through cell recoloring anfl
biechemical-tests-the The known characteristics of symbiont_bacteria through phenotypic observation- by microscopic anfl
biochemical tests —microscopic—organisms were__showing - rod-shaped, non-acidic, non-spore-forming, nor|
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motile, developing_and-grow vigereuslaerobically, negative catalase, and positive carbohydrate testy.—catalase-negative;
anel—a—pesﬂwe—test—fepearbehyd;a

tes: [In general the selected isolate shovved speual charactenstlcs possessed by lactic

acid bacteria
i i (Lactobacillus spp.), s-Such_-as C|rcular _smooth Whlte Gram posmve colonies
with -brief -stem cells, -without -shaping endospores (Davoodabadi et al. 2015).

The Genotypieresult-through-molecular identification is-carried-eutwas done through partial genetic analysis of 16S
rDNA. PCR amplification results from the 16S region of bacterial ribosome DNA Nitrogen base sequences sorted from
symbiont bacterial isolates can be seen in figure 4. The sequencing information was segquenced-in-mpact-with-under the
influence of genomic information enlisted within the DDBJ / Japanese DNA Information Bank with 100%
strains grouping comes about. The characters of the antibacterial strains were indistinguishable from those of Lactobacillus
plantarum. Greatest The hHighest 100% personality, greatest score 2660, add up to score 2660, 100% inquiry scope,
E esteem 0, was recorded to-for the taxon of adjacent microbes. The classification of -of the bacterial isolate is Bacteria;
Flrmlcutes BaC|II| Lactobaullales Lactobacnlaceae Lactobacnlus Lactobaullus plantarum x

Lactobacnlus; Lactobacnlus plantarum.\
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Sequens of 16S rDNA

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGAT
TTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAG
ATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCG
CGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACA
TTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAG
CAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCA
GGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTG
TCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGA
AGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAG
ATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCAT
TAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCC
TTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGA
TGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCG
AGAGTAAGCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGT
AATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACA
CCCAAAGTC

Figure 4. The arrangement of nitrogen bases sequenced from symbiont bacteria, A = adenine, T = thiamine, G = guanine, C = cytosine.

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria have accurate scores for species
levels with a similarity of 100% of the sequences present in GenBank. The species homology of the tested isolate was
Lactobacillus plantarum. Lactobacillus plantarum strains separated from dairy items appeared solid antimicrobial action
against the pointers strains of Staphylococcus aureus, Salmonella spp, and Escherichia coli ( Hu G:H-et al 2019).
The separation-isolation of L. plantarum from Tibetan yaks was able to restrain the development of E. coli and S. aureus

(Wang ket al 2018). Few-Some L Lactobacittus—lactobacillus —strains appeared-showed antibacterial movement against
Enterobacteriaceae which-that were safe to-for carbapenems (CRE). This impact-effect may have potential applications
through the utilize of the Lactobacillus strain as a starter culture in aged nourishments or as a nourishment additive to
control or avoid CRE contamination (Chen €-C-et al 2019).

In conclusion, Turbinaria conoides was is-was-commonly found in the gulf of Banten, Serang district, province of
Banten. This research showed-revealed that symbiont bacteria Lactobacillus plantarum are-was endophytic and potentially
useful as an antibacterial agent against common pathogens.
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Abstract. Dharmayanti N, Anti A, Siregar RR, Sipahutar Y, Permadi A, Siregar AN, Salampessy RB, Sujuliyanti, Nurbani SZ,
Purnamasari HB. 2021. Title. Biodiversitas 22: 373-377. Brown seaweeds have the potential to produce bioactive compounds. Bacteria
associated with seaweeds are involved in the production of metabolites. Microbes may be present as a living symbiotic in association
with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were tested for
antibacterial activity. A total of 14 bacteria were isolated, of which 6 were isolated from external tissue, while 8 from internal tissue.
Results of an antagonistic test revealed that 7 isolates showed inhibitory activity against Staphylococcus aureus and only 1 isolate
showed the inhibition against both S. aureus and Escherichia coli. Phenotypic and genotypic analysis showed that the symbiont bacteria

was Lactobacillus plantarum.
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INTRODUCTION

Seaweed is one of the largest producers of biomass
from the ocean and is a potential source of new, diverse,
and unigue compounds (Bahare et al. 2019). Many
substances are obtained from seaweed, such as alginates,
carrageenan, and agar, which have been used for decades in
traditional medicine, pharmacology, and food (Andrea et
al. 2019). Other compounds have bacteriostatic or
antibacterial, antiviral, anti-tumor, anti-inflammatory, and
antifouling activity. Therefore, seaweed can provide
promising bioactive that can be used in the treatment of
human diseases or new antimicrobial agents to replace
synthetic antibacterial agents used in agriculture and the
food industry. Seaweed applications are particularly used in
the design of new antimicrobial drugs. Research for the
identification of promising algal species, standardization of
analytical methods, isolation of compounds through
integrated fractionation of bioassays, detailed chemical
characterization and evaluation of their safety, evaluation
of synergistic effects between components, and efforts to
improve yields and lowering extraction costs is needed
(Marie et al. 2016).

In later decades, strides microbiological procedures
have altogether made a difference in build-up phylogenetic
affiliations of seaweed-related epi-bacterial communities
and endophytes. Be that as it may, there is inadequately
prove that utilitarian connections for seaweed-bacterial
intuitive can be built up and well caught on. Epiphytic
bacterial communities are rapid colonizers of the ocean
growth surface, some of the time versatile and able to
quickly metabolize algal exudates (Singh and Reddy 2014).

It has traditionally been used for children's fever, as a
fertilizer, repellent, including antioxidant, anti-inflammatory,
antimicrobial, and anti-cancer (Gupta and Abu-Ghannam
2011). Seaweeds can secrete secondary metabolites with
antibacterial properties (Shannon and Abu-Ghannam
2016). The symbiotic mutualism occurs as algae provide
essential sites and nutrients, while the bacteria encourage
growth and protect the algal surface against symbiont
bacteria isolates as algae have abundant antimicrobial
activity. The existence of the bacteria is suspected as a
result of infections acquired from the community
(Arumugama et al. 2017). Turbinaria conoides is a tropical
marine alga widely distributed in coastal waters in Asia.

This study evaluates the properties of the brown alga
Turbinaria conoides in producing bioactive compounds
including the inhibition of human pathogens.

MATERIALS AND METHODS

Sampling

Samples of Turbinaria conoides (about 1 kg wet
weight) were taken from Lima island, Serang City, Banten,
Indonesia (S: -6.001051; E: 106.153804). Samples were
maintained in fresh seawater for laboratory analysis within
24 hours of collection.

Isolation of symbiont bacteria producing antibacterial
compounds

Bacteria were isolated in a solid medium and the size of
the colony was different for each species and was
characteristic of a particular species (Sanders 2012).
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Epibionts were extracted from 15 grams of algae by rinse
in with 30 mL of sterile seawater. The rinse water was
incubated in 30 mL of nutrient broth medium and shaken at
room temperature for 24 hours. The bioactive compound
was extracted by crushing 15 g of alga with a mortar and
pestle with the addition of 15 mL of sterile seawater. The
suspension was insert into a 30 mL nutrient broth medium
and shaken at room temperature for 24 hours.

After the extraction process, 1 mL of refresh samples
were diluted in a 9 mL of sterile nutrient broth to make 10
dilution. This process was continued to achieve 10°
dilutionEach dilution was grown on a plate count agar
medium by incubating them at 37°C for 2 x 24 hours.
Colonies of bacteria that produce antimicrobial compounds
were characterized by a clear zone. Furthermore, the
colonies with stable inhibition zones were collected by
isolating them on a slant agar medium.

Selection of symbiont bacteria isolates antagonistically
against pathogenic bacteria

For this, a qualitative test was carried out directly by
scratching the isolates on the surface of the media that has
been dispersed with two test bacteria, i.e. Escherichia coli
and Staphylococcus aureus (Monte et al. 2014)). The media
was then incubated for 48 hours at 37°C. Each scratching
round of isolates was then marked by a unique code.
Inhibition zones were showing clear zones around the
colony of symbiont bacteria isolates for both E. coli and S.
aureus. Strains that showed maximum antagonistic effect
against tested pathogens were identified. Strains showing
maximum antagonistic effects were isolated and selected
for antibacterial testing by the paper disc diffusion method.
Further, the strains were identified at the phenotypic and
genotypic levels.

Antibacterial potential testing of symbiont bacterial
isolate by paper disc diffusion

Antibacterial testing of symbiont bacteria for inhibitory
growth of E. coli and S. aureus was performed by the paper
disc diffusion method (Grela et al. 2018). The supernatant
was obtained by separating the filtrate and the supernatant
was centrifuged for 1 hour (25°C and 3000 rpm). Paper
discs containing 40 pL supernatant was considered as the
treatment while 40 pL nutrient broth was used in negative
control and chloramphenicol (0.01 mg/mL) was used as a
positive control. After that, the discs were placed on the
surface of the Mueller Hinton Agar medium containing 1
mL test bacteria and incubated for 48 hours at 37°C. The
supernatant diffuses from the disc into the agar. The
presence of a clear zone around the supernatant and
antibiotic discs was measured by the meter rule in mm. The
zone sizes were compared to assess bioactivity as sensitive,
resistant, or intermediate, and the presence of a clear zone
was measured by the meter rule in mm.

Identification of symbiont bacteria phenotype and genotype

General bacterial identification based on colony
characteristic observations on liquid medium and solid
medium followed by cell morphology (gram staining, spore
staining, and Ziehl-Neelsen staining), and biochemical test
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(matility, gelatin hydrolysis, citrate, urease, carbohydrates,
and catalase) as described by Phumudzo et al. (2013). The
initial selection of isolates from mixed cultures was carried
out after enrichment and planting of T. conoides samples
on the agar medium. The plates were incubated at 37°C
temperature for 24 to 48 hours. The data obtained from the
bacterial isolate characterization were used to estimate the
type of symbiotic bacteria isolated from T. conoides. The
DNA of the symbiont bacteria isolated was amplified using
primers 9F and 1541R. The DNA bands used were relevant
to the resulting PCR product of about 1400 base pairs. The
PCR reaction used a PCR machine (Eppendorf German)
with a first pre-denaturation at 94 ° C for 90 seconds,
followed by 30 cycles consisting of denaturation at 95°C
for 30 seconds, primary attachment at 50°C for 30 seconds,
and extension at 72°C for 90 seconds, followed by the
elongation phase at 72°C for 5 min and cooling at 4°C for
20 min. Molecular identification was done through partial
genetic analysis of 16S rDNA. DNA extraction was
performed using the GES method (Pitcher et al. 1989
modified). PCR Amplification on 16S rDNA using Primer
9 F: 5°- AAG GAG GTG ATC CAG CC-3" and Primer
1541 R: 5" - GAG TTT GAT CCT GGC TCA G - 3
(White et al. 1990, O Donnell 1993). The analysis of
nitrogen base sequence readings was performed with an
automated DNA sequencer (ABI PRISM 3130 Genetic
Analyzer) (Applied Biosystems). The next sequenced raw
data were trimmed and assembled using the BioEdit
program (http://www.mbio.ncsu.edu/BioEdit/bioedit.html).
Sequencing data were assembled in BLAST with genomic
data registered in DDBJ/DNA Data Bank of Japan
(http://blast.ddbj.nig.ac.jp/).

RESULTS AND DISCUSSION

The result of symbiont bacteria isolation

A total of 14 colonies were isolated, of which 6 were
from epibionts while the other 8 were from algal tissue.
The macroscopic results of colonies on mixed cultures can
be seen in Table 1, and on slant agar can be seen in Table 2.

The selection results symbiont bacteria producing
antibacterial compounds

Based on the results of the direct challenge test, only 5
bacterial isolates i.e. TUL2-B1-2, TUL2-B2-2, TUD2-D2-
2, TUD2-D3-2, and TUD3-F-2 showed inhibitory activity
against S.aureus whereas only 2 viz. TUD4-C1-2 and
TUD4-C2-2 bacterial isolates showed inhibition zones
against both pathogenic bacteria. The inhibition activity
was found to be lower in E. coli than in S. aureus (Figures
1land 2).

Isolates with code TUD4-C2-2 had the best inhibition
zone. Bacterial isolates derived from algal tissue showed
better inhibition than isolates derived from epibionts. The
inhibitory zone and diameter measurement results against
S. aureus and E. coli can be seen in Figure 3 and Table 3.

Positive controls showed 16.8 mm inhibition zone
against S. aureus and 13 8 mm inhibition zone against E.
coli. Chloramphenicol with a concentration of 0.03 mg on a
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paper disc is highly active if its inhibition zone is more
than 18 mm (Mounyr et al. 2016), while the dose of
chloramphenicol (positive control) used was less than 0.01
mg, so it can be said that bacteria test was found to be
sensitive to the positive control. Negative control (NB without
symbiotic bacterial inoculation) indicates the absence of
activity or inhibition zone, so it can be ascertained that
supernatant does not affect the activity formed.

Tabel 1. Macroscopic forms of bacterial colonies.

Colony Morphology of colonies
code Shape  Color  Edges Elevation
TUL?-A1-2 Round  White Flat Convex shiny
TUL2-A2-2 Round  White Flat Convex shiny
TUL2-A3-2 Round  White Flat Convex shiny
TUL2-A4-2 Round  White Flat Convex shiny
TUL2-B1-2 Round  White Crooked  Convex shiny
TUL2-B2-2 Round  White Crooked  Convex shiny
TUD*C1-2 Round  White Flat Convex shiny
TUD*C2-2 Round  White Flat Convex shiny
TUD?-D1-2 Round  White Crooked Convex shiny
TUD?-D2-2 Round  White Crooked Convex shiny
TUD?-D3-2 Round  White Crooked Convex shiny
TUD?-D4-2 Round  White Crooked Convex shiny
TUDS-E-2 Round  White Flat Convex shiny
TUD3-F-2 Round  White Flat Convex shiny
Note: *The code of isolates TUL/TUD states the isolates

originating from the outer/inner algae. ** The code of isolates (?),
(M), (9, () states isolates obtained from the dilution. *** The code
of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the
letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second,
and so on according the best inhibition zone of each colony
observed on the plate. **** The code of number 2 identifies the
isolate obtained from the second repeat

Table 2. Macroscopic form of the isolates on slant agar

. Solid medium
Code of isolates Shape Color
TUL?-A1-2 Spread Milky white
TUL2-A2-2 Spread Milky white
TUL2-A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL?-B1-2 Rhizoidal Cloudy white
TUL?-B2-2 Rhizoidal Cloudy white
TUD*C1-2 Spread Milky white
TUD*-C2-2 Spread Milky white
TUD?-D1-2 Rhizoidal Cloudy white
TUD?-D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?-D4-2 Rhizoidal Cloudy white
TUDS-E-2 Spread Milky white
TUD?®-F-2 Spread Milky white

Table 3. Results of inhibitory zone diameter
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Figure 1. Symbiont bacterial isolates (Al, A2, A3, A4, B1, B2,
C1, C2) on a direct challenge test to Staphylococcus aureus (A)
and Escherichia coli (B)

Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a
direct challenge test to Staphylococcus aureus (A) and
Escherichia coli (B)

Figure 3. Results of antibiotic susceptibility test against: A.
Staphylococcus aureus and B. Escherichia coli

The diameter of zone inhibition (mm)

Gram-positive

Gram-negative

Repetition Symbiont bacterial Control Control Symbiont bacterial Control Control
(++) (t) () (t+) (*) (@)
1 5.5 16 0 0 135 0
2 7.8 17.5 0 0 14 0
Average 6.7 16.8 0 0 13.8 0
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The antibacterial properties of the supernatant produced
by the symbiotic bacteria act as inhibitors against Gram-
positive bacteria and were merely bacteriostatic for Gram-
negative bacteria. As gram-positive symbiotic bacteria
widely know contain bacteriocins (Mezaini et al. 2009; Li
et al. 2015) bacteriocins from Gram-positive bacteria are
generally not effective against Gram-negative bacteria
(Smaoui et al. 2010). Paper disc with supernatant applied to
a Gram-positive bacterial plate indicate a stable clear zone
even after a 48-hour incubation period. While against the
Gram-negative bacteria, the presence of inhibitory activity
appeared around the disc paper, but it was gradually
turbulent before the incubation period reaches 24 hours.
The antibacterial compounds produced by symbiont
bacterial isolates showed different inhibitory activity
against both tested bacteria S.aureus and E.coli. According
to Soria-Mercado et al. (2011), the inner symbiotic bacteria
generally have abundant populations and are specific
because they directly interact with the bioactive
compounds produced from within the algae. While the
symbiotic bacteria were less populated, as it required
higher defense power to overcome the pathogens and
predators that are around the algae.

Antimicrobial agents may be bacteriostatic at low
concentrations but are bactericidal at high concentrations
(Baguero and Levin 2020). Other factors that affect the
inhibition potential are the concentration or intensity of
antimicrobial agents, the number of microorganisms, the
temperature, the species of microorganisms, the presence
of organic matter, and the degree of acidity (pH) (Manisha
and Shyamapada 2011).

The area of the symptomatic supernatant inhibition
zone of S.aureus was 6.7 mm. According to Mounyr et al.
(2016), less than 10 mm inhibition zone showed weak
activity and if the inhibition zone is greater than 15 mm it
indicates strong activity. Testing of antibacterial activity of
the symbiont bacteria supernatant obtained was still far
from the results of the antibiotic activity of the

Sequens of 16S rDNA
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chloramphenicol control. This is because of the supernatant
containing secondary metabolites. However, the test results
provide clear evidence of antibacterial activity. Generally,
the chemical structure of metabolites from marine products
differs from the terrestrial origin. Marine bacteria are
significant reservoirs of bioactive molecules that have
never been found in terrestrial organisms (Barzkar et al.
2019). Seawater contains an active inhibitor agent for
Gram-positive bacteria (Kapoor et al. 2017).

Identification of phenotype and genotype of symbiont
bacteria

The known characteristics of symbiont bacteria through
phenotypic observation and biochemical tests include rod-
shaped, non-acidic, non-spore-forming, non-motile, grow
aerobically, negative catalase, and positive carbohydrate
test Ingeneral, the selected isolate showed special
characteristics possessed by lactic acid bacteria
(Lactobacillus spp.), such as circular, smooth white, Gram-
positive  colonies with  briefstem cells, without
shaping endospores (Davoodabadi et al. 2015).

The molecular identification was done through partial
genetic analysis of 16S rDNA. PCR amplification results
from the 16S region of bacterial ribosome DNA Nitrogen
base sequences sorted from symbiont bacterial isolates can
be seen in Figure 4. The sequencing information was under
the influence of genomic information enlisted within
the DDBJ/Japanese DNA Information Bank with 100%
strains grouping comes  about.  The characters of the
antibacterial strains were indistinguishable from those of
Lactobacillus plantarum. The highest 100% personality,
greatest score  2660,add up toscore 2660, 100%
inquiry scope, E esteem 0, was recorded for the taxon
of adjacent microbes. The classification of the bacterial
isolate is Bacteria; Firmicutes; Bacilli; Lactobacillales;
Lactobacillaceae; Lactobacillus; Lactobacillus plantarum.

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACATTTGAG
TGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTT
GGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATGGTGGGGTAACGGCTCA
CCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGG
GAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAA
CATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTG
GCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGC
ATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGG
CGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAA
CGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACAT
ACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAA
GGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGA
GTAAGCTAATCTCTTAAAGCCATTCTCAGTTCGGAT TGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAGC
ATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC

Figure 4. The arrangement of nitrogen bases sequenced from symbiont bacteria, A: adenine, T: thiamine, G: guanine, C: cytosine
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Data for base sequence encoding gene of 16S rDNA
shows that symbiont bacteria have accurate scores for
species levels with a similarity of 100% of the sequences
present in GenBank. The species homology of the tested
isolate was L. plantarum. L. plantarum strains separated from
dairy items appeared solid antimicrobial action against the
pointers strains of S. aureus, Salmonella spp, and E. coli
(Hu et al. 2019). The isolation of L. plantarum from
Tibetan yaks was able to restrain the development of E.
coli and S. aureus (Wang et al. 2018). Some Lactobacillus
strains  showed antibacterial movement  against
Enterobacteriaceae that were safe for carbapenems (CRE).
This effect may have potential applications through the
utilize of the Lactobacillus strain as a starter culture in aged
nourishments or as a nourishment additive to control or
avoid CRE contamination (Chen et al. 2019).

In conclusion, T. conoides was commonly found in the
gulf of Banten, Serang district, province of Banten. This
research revealed that symbiont bacteria L. plantarum was
endophytic and potentially useful as an antibacterial agent
against common pathogens.
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conoides) Obtained from Indonesian Waters
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ABSTRACT

Brown seaweed has the potential to produce bioactive compounds. It has been shown that the bacteria associated with seaweed
are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic in association with
other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were tested for
antibacterial activity. A total of 14 isolates were isolated, 6 of which came from external tissue, while 8 isolates came from internal tissue.
Through the antagonistic test, 7 isolates showed inhibitory activity against Staphylococcuaureus and 1 isolate showed the inhibition against
both S.aureus and E.coli. Phenotypic and genotypic identification showed that the species symbiont bacteria was Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum.

INTRODUCTION

Indonesia is the largest producer of seaweed in the world (FAO 2016) cultured in nearshore coastal regions. Seaweeds
produce diverse bioactive metabolites with antibacterial, antiviral, antifungal and cytotoxic properties (Zainuddin and
Malina, 2009 in Siregar et al., 2012). It has been shown that the bacteria associated with seaweed as epiphytes or endophytes
are involved in the production of metabolites (Sartika et al, 2014, Kalaivani et al., 2016). Symbiont bacteria isolates in
algae have abundant antimicrobial activity. The existence of the bacteria is suspected as a result of the form of symbiotic
mutualism. Algae provide needed sites and nutrients, while the bacteria encourage growth and protect the algal surface
against pathogens (Hollants et al., 2012 in Sartika et al, 2014). Seaweeds can secrete secondary metabolites  with
antibacterial properties (Burgesset et al., 1999; Armstrong et al., 2001; Yanet et al., 2003 in Nofiani, 2005).

Here we evaluate the properties of the brown alga Turbinaria conoides in producing bioactive compounds including
the inhibition of human pathogens (Kalaivani et al., 2016). T. conoides is a tropical marine alga widely distributed in coastal
waters in Asia. We chose this alga following extensive trials on other common macroalgae including Sargassum spp. and
Euchema cottoni.

MATERIALS AND METHODS

Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory analyses within 24 hour of collection.

Isolation of Symbiont Bacteria Producing Antibacterial Compounds

Epibionts were extracted from 15 grams of algae by rinsin with 30 mL of sterile sea water. The rinse water was
incubated in 30 mL of nutrient broth medium shaken at room temperature for 24 hours. Bioactive compound were extracted
by crushing 15 g of algawith a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension was incubated
with 30 mL broth nutrient medium and shaken att room temperature for 24 hours.

After extraction process, the refreshed samples in the 30 ml broth nutrient medium were diluted into 9 ml broth
nutrient sterile 10° up to 10°. Each dilutions were grown on a plate count agar medium by incubate them at 37 °C for 2 x
24 hours. After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria from
alga would appear. The colonies bacteria producing antimicrobial compounds were characterized by a clear zone around
the colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on slant agar medium,
with a clear code.

Selection of Symbiont Bacteria Isolates Antagonistically against Pathogenic Bacteria
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To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was
conducted directly by scratching round the isolates on the surface of the media that has been dispersed with test bacteria
(Eschericia coli and Staphylococcusaureus). Media were incubated for 48 hours at 37 °C. Each scratching round of isolates
was then marked by a unique code.

Inhibition zones were determined as those showing clear zones around the colony of simbiont bacteria isolates, for
both Escheriacia coli and Staphylococcus aureus . Strains that showed maximum antagonistic effect against tested pathogens
were identified. These were isolated and selected for further antibacterial testing by paper disc and identification of
phenotype and genotype .

Antibacterial Potential Testing of Symbiont Bacterial Isolate by Paper Disc Diffusion

Testing the supernatant of symbiont bacteria for inhibitory growth of E.coli and S.aureus was performed by the
agar diffusion method (Hudzicki, 2009) ). Supernatant was obtained by separating the filtrate and supernatant bycentrifuge
for 1 hour (25 °C and 3000 rpm). Paper discs containing supernatant 40 pL and the negative control nutrient broth 40 pL
were left for 1 hour to reduce the water excess, and positive control chloramphenicol 0.01 mg/mL, were placed on the
surface of the Mueller Hinton Agar medium containing 1 mL test bacteria and incubated for 48 hours at 37 °C. The
supernatant diffuses from the disc into the agar. If the organism is killed or inhibited by both the supernatant and
chloramphenicol as antibiotic positive control, there will be no growth in the immediate area around the disc, this is called
the zone of inhibition. The zone sizes were compared to assess bioactivity as sensitive, resistant, or intermediate, in each
case the resistance zone where shows no colonies growth was measured by using ruler to the nearest mm.

Identification of Phenotype and Genotype of Symbiont Bacteria

General bacterial identification (Lay, 1994 and identification keys from Cowan and Steel (1993)) followed colony
characteristic observations on liquid medium and solid medium, observing cell morphology (gram staining, spore staining,
and Ziehl-Neelsen staining), and Biochemistry test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase).
The initial selection of isolates from mixed cultures was carried out after enrichment and planting of Turbinaria conoides
samples on the agar medium in pour plating. Observation of medium incubated with temperature 37°C was done at
incubation time reached 24 hours and 48 hours.The data obtained from the bacterial isolate characterization were used to
estimate the type of symbiotic bacteria isolated from Turbinaria conoides. Determination of the type of bacteria was
performed based on. Symbiont bacteria species was determined by molecular testing.

The DNA of the symbiont bacteria isolates was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf German)
with a first predenaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C for 30
seconds, primary attachment at 50 ° C for 30 seconds and extension at 72 ° C for 90 seconds. After 30 cycles completed,
followed by the elongation phase at 72 © C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done
through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989.
Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
R:5 -GAGTTT GAT CCT GGC TCA G -3 (Whiteetal., 1990 ; O'Donnell, 1993). The analysis of nitrogen base sequence
readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied Biosystems).
The next sequenced raw data were trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.html). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications resulted in colonies
with the inhibit zone of 14 colonies, 6 of which were from epibionts, while the other 8 came from the algal tissue. The
results of identification of colonies grown on mixed cultures can be seen in Table 1. and identification of isolates isolated
into slant agar can be seen in Table 2.

Tabel 1. Macroscopic forms of bacterial colonies



Morphology of colonies

No Colony code

Shape Color Edges Elevation
1 TUL?-A1-2 Round White Flat Convex shiny
2 TUL?-A2-2 Round White Flat Convex shiny
3 TUL?-A3-2 Round White Flat Convex shiny
4 TUL?-A4-2 Round White Flat Convex shiny
5 TUL?-B1-2 Round White Crooked Convex shiny
6 TUL?-B2-2 Round White Crooked Convex shiny
7 TUD*-C1-2 Round White Flat Convex shiny
8 TUD*-C2-2 Round White Flat Convex shiny
9 TUD?*D1-2 Round White Crooked Convex shiny
10 TUD?*D2-2 Round White Crooked Convex shiny
11 TUD?D3-2 Round White Crooked Convex shiny
12 TUD?-D4-2 Round White Crooked Convex shiny
13 TUDS-E-2 Round White Flat Convex shiny
14 TUDS-F-2 Round White Flat Convex shiny

104 Information:

105 *The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

106 ** The code of isolates (3), (4), (%), (°) states isolates obtained from the dilution

107 *** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
108 number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each colony observed
109 on the plate

110 **** The code of number 2 identifies the isolate obtained from the second repeat

111
112 Table 2. Identification of the isolates on slant agar

. Solid medium
No Code of isolates Shape Color
1. TUL?-A1-2 Spread Milky white
2. TUL?>A2-2 Spread Milky white
3. TUL?A3-2 Spread Milky white
4, TUL?A4-2 Spread Milky white
5. TUL%B1-2 Rhizoidal Cloudy white
6. TUL?-B2-2 Rhizoidal Cloudy white
7. TUD*-C1-2 Spread Milky white
8. TUD*-C2-2 Spread Milky white
9. TUD?-D1-2 Rhizoidal Cloudy white
10. TUD?D2-2 Rhizoidal Cloudy white
11. TUD?D3-2 Rhizoidal Cloudy white
12. TUD?D4-2 Rhizoidal Cloudy white
13.  TUDS-E-2 Spread Milky white
14. TUDS-F-2 Spread Milky white
113
114 Bacteria is isolated into a solid medium, then there is a group commonly referred to as a colony. The colony's shape is different

115 for each species and it is characteristic of a particular species (Dwidjoseputro, 1981).

116  The Selection Results Symbiont Bacteria Producing Antibacterial Compounds
117

118
119 Figure 1. Symbiont bacterial isolates (Al, A2, A3, A4, B1, B2, C1, C2) on a direct challenge test to S.aureus (1) and E.coli (2)
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Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (1) and E.coli (2)

Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli. The isolate codes that have inhibitory
zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
C1-2, And TUD4-C2-2 showed inhibition zones against both pathogenic bacteria being tested but the inhibitory activity
against E.coli was not as good as its inhibition against S.aureus.

Isolates with showing inhibition were re-selected by looking at the best and largest clear zone. Isolates with code
TUDA4-C2-2 were isolates which had the best inhibition zone. Bacterial isolates derived from tissue showed better inhibition
than isolates derived from epibionts. Inhibitory zone and diameter measurement results against S.aureus and E.coli can
be seen in Figure 3 and Table 3. Positive controls have a broader spectrum in inhibiting both types of test bacteria with 16.8
mm inhibition against S.aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of 0.03 mg on a paper
disc is highly active if its inhibition zone is more than 18 mm (Lay, 1994), while the dose of chloramphenicol (positive
control) used is lower at 0.01 mg, so it can be said that bacteria Test is sensitive to positive control. Negative control (NB
without symbiotic bacterial inoculation) indicates the absence of activity or inhibition zone, so it can be ascertained that a
supernatant still containing medium has no effect on the activity formed. From the stability of the measured inhibition zone,
the antibacterial properties of the supernatant produced by the symbiotic bacteria act as inhibitors against Gram positive
bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a supernatant applied to a Gram positive
bacterial plate indicates a stable clear zone even after a 48-hour incubation period. While against Gram negative bacteria,
around the disc paper shows the presence of inhibitory activity but gradually become turbid before the incubation period
reaches 24 hours.

The sequence of DNA sequencing results of the 16S rDNA encoding of symbiont bacteria isolates showed an accurate
score for species level with a similarity of > 99% of the sequences present in GenBank, Then the species homology of the
isolates tested was Lactobacillus plantarum. Classification of bacterial isolates are Bacteria; Firmicutes; Bacilli;
Lactobacillales; Lactobacillaceae; Lactobacillus; Lactobacillus plantarum.

The antibacterial compounds produced by symbiont bacteria isolates showed different inhibitory activity against both
tested bacteria S.aureus and E.coli. According to Abubakar et al (2011) in Sartika et al (2014) the inner symbiotic bacteria
generally have abundant populations and are specific microbes because they directly interact with the bioactive compounds
produced from within the algae. While the symbiotic bacteria originating from the surface have a population that is less
suspected because it requires higher defense power to overcome the pathogens and predators that are around the algae.

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Lay,
1994). Other factors that influence the ability of inhibition are the concentration or intensity of antimicrobial agents, the
number of microorganisms, the temperature, the species of microorganisms, the presence of organic matter and the degree
of acidity (pH) (Sulistijowati and Mile, 2015).
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Table 3. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

Gram positive Gram negative
Repetition Sbymblgnt Control Control Symbl(_)nt Control Control
acterial ) ) bacterial ) )
(++) (++)
1 5,5 16 0 0 13,5 0
2 7,8 17,5 0 0 14 0
Average 6,7 16,8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Edrada (1998) in
Kusumadewi (2004) a measured inhibition zone of less than 10 mm shows weak activity and strong activity if the the
inhibition zone is greater than 15 mm. Testing of antibacterial activity of the symbiont bacteria supernatant obtained was
still far from the results of the antibiotic activity of the chloramphenicol control. This is because the antibacterial compound
of the extracted symbiont bacteria was a supernatant containing secondary metabolites. However, the test results provide
clear evidence of antibacterial activity. Generally the chemical structure of metabolites from marine products differs from
those of terrestrial origin  (Gudbjarnason 1999 in Nofiani, 2005). Seawater contains an active inhibitor agent for Gram
positive bacteria Okami (1982) in Nofiani (2005)

Identification of Phenotype and Genotype of Symbiont Bacteria

Based on phenotypic identification results through cell staining and biochemical testing, symbiont bacteria were rod
shaped, non acidic, non spore forming, non motile, aerobically grown, negative catalase, and positive to carbohydrate tests.
In general, the identification of selected isolates showed specific characteristics of lactic acid bacteria (Lactobacillus spp.),
such as round colonies, milky white, Gram positive with short stem cells, without forming endospores (Desniar 2012 in
Saskia, 2014).

Lactobacillus plantarum_100%

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACAT
TTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCG
CATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATG
GTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTC
GGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTT
AAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTC
CATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTC
GAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCT
TCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTA
GACGTTCCCTTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAAG
CTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAGC
ATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC

Figure 4. Sequens of 16S rDNA

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria has accurate scores for species
levels with a similarity 100% of the sequences present in GenBank (Figure 4), The species homology of the tested isolate
was Lactobacillus plantarum.

CONCLUSION
Turbinaria conoides is commonly found in the gulf of Banten, Serang district, province of Banten. This research
shows that symbiont bacteria Lactobacillus plantarum are endophytic and potentially useful as an antibacterial agent against
common pathogens.
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INTRODUCTION prove that utilitarian connections for seaweed-bacterial
intuitive can be built up and well caught on. Epiphytic
is one of the largest producers bacterial communities are rapid colonizers of the ocean
growth surface, some of the time versatile and able
to quickly metabolize algal exudates (Singh and Reddy,
2014). It has traditionally been used for children's fever, as
a fertilizer, repellent, including antioxidant, anti-
inflammatory, antimicrobial, and anti-cancer (Gupta et al.
2011). Seaweeds can secrete secondary metabolites with
antibacterial, antiviral, anti-tumor, anti-inflammator antibacterial properties (Emer and Nissreen 2016). The
antifouling activity. symbiotic mutualism occurs as algae provide essential sites
and nutrients, while the bacteria encourage growth and
protect the algal surface against symbiont bacteria isolates
as algae have abundant antimicrobial activity. The
existence of the bacteria is suspected as a result
of infections acquired from the community (Arumugama et
al. 2017). T. conoides is a tropical marine alga widely
distributed in coastal waters in Asia. This study evaluates
the properties of the brown alga Turbinaria conoides in
producing bioactive compounds including the inhibition of
human pathogens.
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MATERIALS AND METHODS

Procedures
Sampling

Samples of Turbinaria sp. (about 1 kg wet weight) were
taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory
analysis within 24 hours of collection.

Isolation of symbiont bacteria producing antibacterial
compounds

were extracted from 15 grams of algae by rinse in with 30
mL of sterile seawater. The rinse water was incubated in 30
mL of nutrient broth medium and shaken at room
temperature for 24 hours. [l bioactive compound was
extracted by crushing 15 g of alga with a mortar and pestle
with the addition of 15 ml of sterile seawater. The
suspension was insert into a 30 ml nutrient broth medium
and shaken at room temperature for 24 hours.

. After il extraction process, [lJlfll of refresh samples
were diluted in a 9 ml of sterile nutrient broth to make 10
dilution.

them on a slant agar medium.

Selection of symbiont bacteria isolates antagonistically
against pathogenic bacteria

, a qualitative test was (EINGONOM directly by
scratching the isolates on the surface of the media that has
been dispersed with two test bacteria, i.e. Escherichia coli
and Staphylococcus aureus (Monte, et al 2014)). [lil§ media
IVESHRER incubated for 48 hours at 37 °C. Each scratching
round of isolates was then marked by a unique code.
Inhibition zones were showing clear zones around the
colony of symbiont bacteria isolates for both Escherichia
coli and Staphylococcus aureus. Strains that showed
maximum antagonistic effect against tested pathogens were
identified. Strains showing maximum antagonistic effects
were isolated and selected for antibacterial testing by the

aper disc diffusion method. Further,
“ at the phenotypic and genotypic levels.
Antibacterial potential testing of symbiont bacterial isolate
by paper disc diffusion
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Identification of phenotype and genotype of symbiont

bacteria

General bacterial identification

followed (gram staining, spore
staining, and Ziehl-Neelsen staining), and biochemi. test
(matility, gelatin hydrolysis, citrate, urease, carbohydrates,
and catalase) The initial
selection of isolates from mixed cultures was carried out
after enrichment and planting of Turbinaria conoides
samples on the agar medium. The plates were incubated at
37°C temperature for 24 to 48 hours. The data obtained
from the bacterial isolate characterization were used to
estimate the type of symbiotic bacteria isolated from
Turbinaria conoides. The DNA of the symbiont bacteria
isolated was amplified using primers 9F and 1541R. The
DNA bands used were relevant to the resulting PCR
product of about 1400 base pairs. The PCR reaction used a
PCR machine (Eppendorf German) with a first pre-
denaturation at 94 ° C for 90 seconds, followed by 30
cycles consisting of denaturation at 95 ° C for 30 seconds,
primary attachment at 50 ° C for 30 seconds, and extension
at 72 ° C for 90 seconds, followed by the elongation phase
at 72 °© C for 5 min and cooling at 4 ° C for 20 min.
Molecular identification was done through partial genetic
analysis of 16S rDNA. DNA extraction was performed
using the GES method (Pitcher et al., 1989 Modified). PCR
Amplification on 16S rDNA using Primer 9 F: 5°-- AAG
GAG GTG ATC CAG CC-3" and Primer 1541 R: 5 -
GAG TTT GAT CCT GGC TCA G - 3 (White et al.,
1990, O'Donnell, 1993). The analysis of nitrogen base
sequence readings was performed with an automated DNA
sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied
Biosystems). The next sequenced raw data were trimmed
and assembled using the BioEdit  program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.html).
Sequencing data were assembled in BLAST with genomic
data registered in DDBJ / DNA Data Bank of Japan
(http://blast.ddbj.nig.ac.jp/).

RESULTS AND DISCUSSION

The result of symbiont bacteria isolation

14 colonies were isolated, MR 6 were
from epibionts while the other 8 were from algal tissue.
The macroscopic results of colonies on mixed cultures can
be seen in Table 1, and on slant agar can be seen in Table
2.
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The selection results symbiont bacteria producing
antibacterial compounds
Based on the results of the direct challenge test,

Tabel 1. Macroscopic forms of bacterial colonies.

Colony Morphology of colonies Table 2. Macroscopic form of the isolates on slant agar
code Shape  Color  Edges Elevation

TUL%-A1-2 Round  White Flat Convex shiny : Solid medium
TUL?-A2-2 Round  White Flat Convex shiny Code of isolates Shape Color
TUL2-A3-2  Round  White Flat Convex shiny TUL?-A1-2 Spread Milky white
TUL2-A4-2  Round  White Flat Convex shiny TUL%-A2-2 Spread Milky white
TUL>B1-2 Round White Crooked Convex shiny TUL?-A3-2 Spread Milky white
TUL%-B2-2 Round White Crooked  Convex shiny TUL?-A4-2 Spread Milky white
TUD*-C1-2 Round  White Flat Convex shiny TUL?B1-2 Rhizoidal Cloudy white
TUD*C2-2 Round  White Flat Convex shiny TUL?-B2-2 Rhizoidal Cloudy white
TUD?-D1-2 Round  White Crooked Convex shiny TUD*-C1-2 Spread Milky white
TUD?-D2-2 Round  White Crooked  Convex shiny TUD*-C2-2 Spread Milky white
TUD?-D3-2 Round  White Crooked  Convex shiny TUD?-D1-2 Rhizoidal Cloudy white
TUD?D4-2 Round  White Crooked  Convex shiny TUD?-D2-2 Rhizoidal Cloudy white
TUD®-E-2 Round  White Flat Convex shiny TUD?-D3-2 Rhizoidal Cloudy white
TUD3-F-2 Round  White Flat Convex shiny TUD?-D4-2 Rhizoidal Cloudy white
Note: *The code of isolates TUL/TUD states the isolates TUD®-E-2 Spread Milky white
originating from the outer/inner algae. ** The code of isolates (?), TUD3-F-2 Spread Milky white

(*, (®), () states isolates obtained from the dilution. *** The code
of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the
letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second,
and so on according the best inhibition zone of each colony
observed on the plate. **** The code of number 2 identifies
the isolate obtained from the second repeat

A B
Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a
direct challenge test to S.aureus (A) and E.coli (B)

Isolates with code TUD4-C2-2 had the best inhibition
Zone.

Figure 1. Symbiont bacterial isolates (Al, A2, A3, A4, B1, B2,
C1, C2) on a direct challenge test to S.aureus (A) and E.coli (B)




zone of S.aureus was 6.7 mm.
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Identification of phenotype and genotype of symbiont
bacteria

The known characteristics of symbiont bacteria through
phenotypic observation and biochemical tests include rod-
shaped, non-acidic, non-spore-forming, non-motile, grow
aerobically, negative catalase, and positive carbohydrate
test Ingeneral, the selected isolate showed special
characteristics possessed by lactic acid bacteria
(Lactobacillus spp.), such as circular, smooth white, Gram-
positive  colonies with brief stem cells, without
shaping endospores

Figure 3. Results of antibiotic susceptibility test against: A.
Staphylococcus aureus and B. Escherichia coli

Table 3. Results of inhibitory zone diameter

The diameter of zone inhibition (mm)

Repetition Gram-positive Gram-negative
Symbiont bacterial Control Control Symbiont bacterial Control Control
(*++) (+) () (*++) (+) ()
1 55 16 0 0 135 0
2 7.8 175 0 0 14 0
Average 6.7 16.8 0 0 13.8 0

Sequens of 16S rDNA
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Data for base sequence encoding gene of 16S rDNA
shows that symbiont bacteria have accurate scores for
species levels with a similarity of 100% of the sequences
present in GenBank. The species homology of the tested
isolate was Lactobacillus

In conclusion, Turbinaria conoides was commonly
found in the gulf of Banten, Serang district, province of
Banten. This research [EHMEEIBE that symbiont bacteria
Lactobacillus plantarum was endophytic and potentially
useful as an antibacterial agent against common pathogens.
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