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ABSTRACT

Microalgae have potential as antibacterial compounds, the content of microalgae which has the activity
of amino acids, terpenoids, florotanins, steroids, phenolics, acrylic acids and halogenated ketones can be
used as an antimicrobial. In this research, screening and isolation of microalgae which can be used as
antibacterial has been done at Talago Biru, Koto Baru, West Sumatera and the content of secondary
metabolites were identified. The isolation was done by using agar plate and serial dilution methods.
I solates were identified morphological and molecular, it is known as a type of Chlorella sp. Best harvest
time was determined by Spectrophotometric method at 450 nm is obtained in day 20 on the stationary
phase. Based on phytochemical test, this isolate positively contain phenolics, saponins, steroids and
triterpenoids, then the antibacterial activity of microalgae extracted with methanol was tested. It is known
that the isolates has potential as an antibacterial, were seen from the test results provided by the zone of
inhibition against four isolates of bacteria test with extract concentrations of 10 mg / mL, 100 mg / mL
and 500 mg / mL respectively E .Coli 8 mm, 10 mm and 12 mm, Salmonella bacteria typhii 10.5 mm, 9
mm, 9 mm, Saphylococcus aureus 9 mm, 10 mm and 10 mm as well as the bacteria Bacillus cereus 10
mm, 10.5 mm, and 11 mm with a comparator amoxycillin as a positive control and 0.1% DMSO as a
negative control.
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INTRODUCTION

Microalgae have been used in the production of Besnenergy production, bioaccumulation of specific
compounds as well as a variety of biotransformagimtesses. The products produced by microalgae is
intracellular and extracellular, ranging from simphetabolites to antibiotic complex, toxin pigmeass
well as a number of other useful produttsias many biological active substance that has beeacted
from microalgae such as antialga, antiviral agfivand antimicrobial activity such as antibactedat
antifungal®
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Antimicrobials are biologically active molecules ial are increasingly being used for animal and huma
health to prevent or treat infections caused byrabies®™. The content of microalgae which has the
activity of amino acids, terpenoids, florotaninersids, phenolic, acrylic acid and halogenated rketo
can be used as an antimicrobial and anticaffceZhlorella vulgaris and Chlamydomonas pyrenoidosa
has been shown to have antibacterial activity frovagainst gram positive and negatile

Other microalgae that has been investigated abastéirial arBithophora oedogonium extracted using
ethanol can inhibit the growth of bacter@lmonella and Staphylococcussp [®.Sargassum wightii,
Chaetomorpha linum, Padina Gymnospora. with methanol and acetone extracts can inhibitgitosvth of
bacteriaP. aeruginosa,S. typhi-B,Erwinia amylovora, Proteus vulgaris, E. coliandS. aureus [”.Chlorella
sp.with ethanol extract can inhibit the growth of k&A@ Saphylococcus aureus, Bacillus
cereus,Escherichia coli,Pseudomonas aeruginosa, Salmonella typhimuriumand Yersinia enterocolitica
l1n this research was conducted to obtain a supkiriak of freshwater microalgae derived from Talago
Biru, Koto Baru, West Sumatera and observe themdgrbbial capabilities possessed by microalgae
which have been isolated.

MATERIALSAND METHODS

Materials and Equipment

The materials were used in this study are watempkesyof microalgae from Talago Biru, Koto Baru,
Gram-positive bacteria S@@aphylococcus aureus and Bacillus cereus) and Gram-negative bacteria
(Escherichia coli and Salmonella typhii), Medium BBM (NaNQ(Merck) , MgSQ.7H,O (Merck),
NaCl(Merck), KHPO, (Merck), KHPO, (Merck), CaC}.2H,O0 (Merck), ZnSQ.7H,O (Merck),
MnCl,.4H,O (Merck), MoQ (Merck), CoSQ .5H,0 (Merck), Co(NQ)..6H,O (Merck), Qiagen kits for
the isolation of DNA, loading dye, DMSO, .80, technical methanol,Dragendorff reagents, meyer
reagents, chloroform, ethanol 70%, Fe&¥, magnesium powder, 37% HCI, 1 N NaOH, Muelléantéh
agar, Nutrient Agar, discamoxycillin.

The tools were used are 30 micron filter planktet a light microscope (Olympus CX41), Incubators,
aerator, autoclave, UV-Vis spectrophotometer (Gened), PCR tools (Polymerase Chain Reaction),
electrophoresis apparatus, centrifuges, low temyerarefrigerator, micropipette, Eppendorf tubes,
vortex.

Resear ch procedure

Sampling Microalgae

Samples microalgae were collected from three withdl points with a depth of + 1 meter from the
surfaceé)g]; the water collected into onefrom Tal&juoi, Koto Baru using a plankton net with 30 micron
hole size:

I solation and Purification of Microalgae

Bold Basal Medium(BBM) was autoclaved at a pressure of 1.2 atm, &atpre 12%C. 10 mL water
sample was inoculated into 200 ml of medium in &-B0 bottle, and then incubated with aeration
administration. Every two days, the samples that been grown were checked to see the growth of
microalgae using a light microscope, and the diluseries had been done to see the grdifih.

M orphological I dentification of Microalgae
Morphological identification of microalgae which shabeen isolated is done microscopically.
Observations were carried out regularly under ti@aacope to make sure that had gotten a single cel
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Observation of Microalgae Growth
Isolated microalgae growth is determined by Optidaénsity (OD) and measured using a
spectrophotometer at a wavelength of 450 fn.

Molecular Identification

Cells were harvested from 10 mL of liquid culturedld@NA was isolated using a Qiagen DNA isolation
kit. DNA isolation results were amplificated usiRCR amplificationwith 2 mL of genomic DNA, 0.2
mM deoxynucleotide trifospat, 1.25 units of Taq DNedlymerase and use forward primerChloroF 5'-
CCT TGG TGT ATC TTG TTG GTC-3 ' and reverse pringloroR 5-GAA TCA ACC TGA CAA
GGC AAC-3'. For CHLORO amplification, program PE@Bnsisted of 94°C for 3 min followed by 35
cycles of 94°C for 1 min, 59°C for 1 minute, and@Zor 1 minute, with the cycles of the 10-minute
extra at 72°C.DNA amplification product was eleptroresed with 1% agarose gel with a voltage of 101
V using 1x TAE buffer was detected by staining gsitoading dye. PCR products were purified with the
additionGeneaid Gel / PCR DNA Fragments Extrackdn*” and sequencing was done in Macrogen,
Korea.

Phytochemical analysis
Phytochemical analysis was conducted on the tdsilaidls, triterpenoids and steroids, phenols,
flavonoids and saponins. The analytical method isbdsed on Harborne (1987).

Biomass callection and Making Micr oalgae Extract

Liquid cultures of microalgae are dried on a predatned harvesting, dry by the wind until all thater

is gone. Dry biomass was added by ten parts teghmethanol, then sonicated for 45 minutes. The
filtrate obtained is filtered, the filtering is derseveral times until methanol is relatively cldss.
Methanol was evaporated to obtain a dry extractiofoalgae.

Making suspension Bacteria
Test bacteriasH; coli, Saphylococcus aureus, Salmonella typhii, Bacillus cereus) were cultured on a
nutrient agar medium for 24 hours at 37°C, theenak loopful and suspended into 5 mL LB meditfn.

Testing the antibacterial activity

SterilizedMueller-Hinton agar liquid put into petfishes 20 mLper each and allowed to solidify atmo
temperature. Media drip with 2@D0 test bacterial suspension. Sterile paper dish witliameter of 5 mm
was dropped extract with a volume of 20 mL withoaaentration of 10 mg / mL, 100 mg / mL and 500
mg / mL, and then placed on medium and incubatada@h temperature for 24 housmoxycillin 10
mg/mL was used as positive controland a negativdrabusing DMSO 0.1%. Diameter of inhibition
zone measured horizontally and vertically usingaesruler!*?

RESULTSAND DISCUSSION

Microalgae Morphology and Molecular Identification Results | solation

Microalgae isolated from Talago Biru, Koto Baru, $% umatera and obtained a single dominant isolates
live in medium BBM. Isolates were identified morpdgical and molecular. Results of morphological
identification of single isolates are then companéith the morphological data contained on the websi
Algabase.org data which gathering microalgae thaeeen studied worldwide in Figure 1.
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Figure1. (A) Morphology of theisolated microalgae 1000x magnification, (B) M or phology Chlorella sp. of Algabase.org

Judging from their morphological similarity, it came said that the superior microalgae have been
successfully isolated is a type of microal@zt#orella sp. Chlorella sp. is a kind of green microalgae, In
Figure 1 (A) it can be seen that the color of imdds green. The green color signifigidorella sp. have
chlorophyll.Chlorella sp. have a size of 3-15 microns and round, a eukargoganism which means that
already have a cell nucleus and alhblorella sp. does not have flagelf®. From the result of
morphological test we can state that single isslatemicroalgae which has been isolated is the type
Chlordla sp., The results of morphological identification is iomed by the results of existing molecular
identification. Where the results of the identifioa of molecular phylogenetic trees obtained stati
closest kinship microalgae isolation results casdsn in Figure 2.

Chlorella_wilgaris_isolate_L5
Chlorella-like_algae_voucher_HS26
Chlorella_wlgaris_isolate_LH08HG5082
Chlorella_wlgaris_isolate_LH10HG6052
Chlorella_wulgaris_isolate_LH08HGA4032
Chlorella_sp._L3

©
b~

Chlorellales_sp._L24
9 Chlorella_sp._TJU00L

Chlorella_wlgaris_strain_znu01

] Chlorella_sorokiniana_isolate_34-2

L mn

% AUMA-029

im_tyrrhenicum_clone_1131

| Nitella_sp._2_AS-2014_voucher_ARS07033_00001

68

100! Nitella_capillaris
| Uncultured_fungus_clone_CAMD_100CS_F5F11
Uncultured_fungus_clone_CAMD_100CS_F5B12

100
| Uncultured_fungus_clone_CAMD_100CS_F5H10

Uncultured_bacterium_clone_C4-F05

 — Kofoidinium_cf. _pauillardii_isolate_FG540
7] — Uncultured_bacterium_clone_D15_7_SW_G_13

0.01

Figure 2. Results of analysis of phylogenetic treeswith MEGAS.1
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Phylogenetic trees obtained from it is seen tladaies AUMA-029 has the closest kinship withlorella

sp. where the similaritypercentage that obtained frieigure 2 is equal to 99%. The percentage of
similarity is so great that it can be said thatatses AUMA-029 which was isolated from Talago Biru,
Koto Baru is a type oEhlorella sp ..

If the results of the identification of this moléauwas compared with the result of morphologiestit is
proved that the isolates AUMA-029 is a groupgGbforella sp .. In the morphological testwas seen many
similarities between isolates AUMA-029 with micrgak Chlorella sp.morphology which contained in
the Algaebasedata.The more the similar charadteriilsen the closer kinship’

Microalgae Growth Curve

Growth is defined as an increase in cell mass @edaxcompanied by the synthesis of macromolecules
that generate new structufés Microalgae growth curve can be seen in Figure 3.

GROWTH CURVE ISOLATE AUMA-029
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Figure 3. Isolate growth curve AUMA-029 (SD = 0.64573,n = 3)

During cultivation, the culture colour of isolatedcroalgae (AUMA-029) is green. The more dense the
number of cell the more green that it looks, itame the microalgae have a lot of green pigment
(chlorophyll) ™ in accordance with the results of morphologicainiification stating isolates AUMA-
029 is a type of green al@lorella sp.

The isolates growth pattern possessed by AUMA-@2Qisg from the lag phase(adaptation) on days 0-3,
followed by a log phase on days 4-15. Metabolisnarattheristic during log phase is a high
photosynthetic activity for protein formation aritetcomposition of the plasma cells needed for growt
This condition is characterized byincreasing thkuce green color than at the start of cultiite.

Stationary phase cultures experienced at the ageyfléwas marked by the increase of cell relativel
fixed. In this phase harvesting is done becausiisrphase secondary metabolites such as orgartiorca
most commonly produced. Stationary phase that ecatuday 16-24 phase interspersed with the growth
rate decreased on day 21, the phase of growthdesiine usually occurs when nutrients, pH, and, CO
contained in the medium began to reach its litits.
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Culture began to reach a phase towards death ghah iday 25, seen in this phase the amount of
precipitation and culture change color to yellovheTcell death caused by nutrient exhaustion and
accumulation of specific metabolic or toxic matksf&!

Phytochemicals profile

Phytochemical test against these secondary metedbalie performed for samples that have antimiatobi
effects.The samples are containing hydrogen peeoxierpenoids and bromo ether and according to
previous studiesoEnhalus acoroides, the compounds were significantly identified adiraitrobial
compounds are fatty acid, acrylic acid, halogiphatic , terpenes and phend®. When compared
with the test results of phytochemical that has nbetone against the microalga€hlorella
sp.whichextracted with methanolin Table 1.

Table 1. Phytochemicals Test Results | solate AUM A-029 and Chlorella vulgaris (Adhoni et al, 2016)

0. | Secondary metabolites | isolates Microalgae AUMA-029 | chlorella vulgaris (Adhoni et al, 2016)
flavonoids - +

phenolic
saponin
steroids
triterpenoids
alkaloids

o|lu|a|w|N||z

]
N ESE AR

There are differences in the results of flavonaidhich in previous studie$®was detected the presence
of flavonoid compounds in microalgaghlorella sp. while in this study flavonoid compound was
expressed negative. This difference could haveroedecause of secondary metabolites are not alway
shared by all organisms. Environmental conditiond the stage of development of an organism will
induce the formation of secondary metabolites. Bear metabolites are not directly involved in the
growth and development of an organism or the ramtiee system. Secondary metabolites appear and
work in defense of life and the process of adamtatif an organisnt?”

Bacterial resistance mechanism by phenolic seeggmdatabolites can be toxic protoplasm, damage and
penetrate the cell wall of bacterial cells and jmitate protein. Causing damage to the bacterithlecels
bacterial death. Triterpenoids as antibacteriatsreact with Porin (transmembrane protein) in th&eo
membrane of the cell walls of bacteria, formingteorsg bond polymer resulting in damage Porin.
Damaging Porin which is the doorway to the compowoadlid reduce the permeability of cell walls of
bacteria and bacteria will result in nutritionafideencies, so that bacterial growth is inhibitetteeven
death. Steroids inhibit the growth of bacteria Wstdoying the bacterial cell membrali8. While
saponins inhibit bacterial growth by lowering theface tension of the cell wall and when interagtin
with the bacterial wall, the wall will be broken.hé&h disturbed surface tension, saponin will ertter t
cell easily and will disrupt bacterial metabolisndaventually deat#??

Antibacterial activity

Antibacterial activity test performed against Grpositive bacteria such &aphyl ococcus aureus and
Bacillus cereus as well as Gram-negative bacteria, nant&gherichia coli and Salmonella typhii. The
results are presented in Table 2.0bservations made after incubation for 24 hours.

Table 2, The antibacterial activity of isolates AUMA-029 with methanol

Concentration of Extracts Inhibition Zones

E.coli |[Salmonella typhi|Staphylococcus aureusBacillus cereus
10ug / mL 8 mm 10.5 mm 9 mm 10 mm
100ug / mL 10 mm 9 mm 9 mm 10 mm
500ug / mL 12 mm 9 mm 10 mm 11 mm
control + (Amoxycillin 1Qig / mL)[10 mny 9 mm 10 mn 10 mmr
control - 7 mm 0 mm 7 mm 6 mm
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From the measurement results shows that the clmae nn the test bacterla coli, S aureus and
B.cereusgive the greatest inhibition zone is shown at aceatration of 500 ug / mL while datyphiithe
largest inhibition zone has been seen at a coratemtrof 10 ug / mL. Differences in increasing and
decreasing zones of inhibition against the coneaéiotr of the extract is due to the component suiosts
that contained in medicinal plants can be mutuatyaken, strengthen, improve or change at all. @ivin
concentrations lower or higher than the concemmatiequired to kill bacteria can also inhibit the
antibacterial activity against the antibiotics giveo that the bacteria will be resistence.This exdhility

is caused due to bacteria can produce enzymesahgierform antimicrobial inactivation and disropti
of cell membrane permeability thus not achievingefiactive antimicrobial concentrations in the sl
well as the modification of the molecules in thé wdich is the target of antimicrobialé’

When compared with previous studies that have lbeaducted on microalgaéhlorella vulgaris were
extracted by using methanol in Table 3 shows tmatoacteria that form potential barriers are reddyi
low.

Table 3. Results of Antibacterial Activity of Chlorella vulgariswith Solvent M ethanol*8%!

No. | Bacteria Test Inhibition Zones By Chlorella vulgaris
1 E.coli (Syed, 2015) 15 mm

2 Saureus (Salem, 2014) 17 mm

3 B.cereus (Salem, 2014) 17.5 mm

This low potency can be caused by the extract whiashbeen obtained is crude extracts and effeedgen
are small. This smalleffectiveness presumably beedeast of the content from active compound has a
similar structure to the antibiotics commonly usednhibit the growth of the test bacteria use&, dge

of the bacteria and environmental conditidfis.

Isolates AUMA-029which is a microalgagéhlorella sp. has potential as an antibacterial, because the
content of metabolites contained in them eitherdbetent of primary and secondary metabolites. The
most important antibacterial compounds ownedChhorella sp. which is a mixture of fatty acids known
as chlorellin, this compound is able to inhibit the growth ofa@r positive and Gram negative. The
methanol extract o€hlorella sp. can inhibit the growth of bacterBecillus cereus andE. coli?*. The
mechanism of inhibition of bacterial growth by dtyaacid that is by attacking and destroying thé ce
membrane of the bacteria causing the lysis of tietdnial cell, and also these fatty acids will rezlu
nutrient and inhibits cellular respiratidfr’

Besides containingchlorellin as an antibacterial agenChlorella sp.also containing secondary
metabolites such as phenolic , terpenoids, steasidssaponins as an antibacterial agent. Chlorbtitat
contained inChlorella sp. can also act as an antibacterial compound. Gpihgtb does not have a
bactericidal effect (kill microorganisms) but chdphyll has the ability bacteriostatic (inhibits thewth

of microorganisms), but that under the suitableirenmental conditions chlorophyll can also have a
bactericidal effect?*!

In Table 3 shows that the negative control alswiges an inhibitory effect o&. coli, Saphylococcus
aureus andBacillus cereus. This is because DMSO is toxic to bactdianethyl sulfoxide (DMSO) is an
aprotic solvent that can dissolve both polar and-palar compounds, therefore it is widely used as a
solvent on antimicrobial testidéﬁ]. DMSO 1%can kill 2-10% bacteria, therefore irégommended to
use DMSO in low concentrations at the time of didag the antibacterial test extract, to not giveet
against bacteria inhibition test. Recommended aumagon of DMSO is 0.01% - 0.5%"
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CONCLUSION

The research shown the dominant type of microalgaelive in medium BBMwhich was isolated from
Talago Biru, Koto Baru, West Sumatera is a ge@i®rella sp. and the best harvesting time for this
microalgae is on the day 20 in the stationary phasafile phytochemicals result shown the contaiimed
this isolate are positive phenolic, saponin, stey@nd triterpenoid, while alkaloids and flavonogsise
negative results. The isolate have potential as anéibacterial, seen from the test results praligethe
zone of inhibition against four bacterial isolatested, but the activity is low.
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