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ABSTRACT

Lactic Acid Bacteria (LAB) contains of bacteriocin which is peptide that has the
capacity to isolate the growth of pathogenic bacteria, where in contrast is harmless for
other good bacteria. LAB is found in material fermentation_containing high carbohydrate
and protein like coconut milk which is undergone the process becoming Virgin Coconut
QOil (VCO). In the fermentation process, there were three layers formed; oil, blondo, and
water (waste). The LAB isolation on coconut milk fermentation tsed MRSA + 0,6% CaCO;
as the selective media. with the dilution from 107" to  107. Here, each sample was taken
from each layer formed in the milk fermentation process. The identification was carried out
in two ways, first was morphology identification, and the second one was molecular
identification applying the PCR method. There were 97 isolates obtained from oil layer, 23
isolates from Blondo layer, and 14 isolates from water layer: After being identified well based
on both morphology, and molecular on the oil layer, there were six LAB found, which were
Lactobacillus paracasei, Lactobacillus plantarum, Micrococcus luteus, Corineaebacterium
bovis, Lactobacillus thermobacterium dan Corineaebacterium xerocis. Three types of LAB
within the blondo were identified as Lactobacillus plantarum, Lactobacillus paracasei and
Lactobacillus thermobacterium.

Keywords: Isolation, molecular identification, Virgin Coconut Oil (VC) , Lactic Acid Bacteria
(LAB), PCR
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ABSTRAK

Bakteri Asam Laktat (BAL) mengandung bakteriosin yaitu peptida yang mempunyai
kemampuan menghambat pertumbuhan bakteri patogen, tetapi tidak berbahaya bagi bakteri
baik. Bakteri asam laktat terdapat pada fermentasi bahan yang mengandung karbohidrat
dan protein tinggi seperti santan diproses menjadi Virgin Coconut Oil. Pada proses
fermentasi santan menjadi Virgin Coconut Oil (VCO) terbentuk tiga lapisan yaitu lapisan
Minyak, lapisan Blondo dan lapisan Air (kotoran). Isolasi Bakteri Asam Laktat dari fermentasi
santan menggunakan media selektif MRSA + 0,5% CaCOj; dan media MRSA saja dengan
pengenceran 10" sampai 10”. Dimana sampel diambil dari setiap lapisan hasil proses
fermentasi santan menjadi VCO. Identifikasi dilakukan dengan dua cara yaitu identifikasi
morfologi dan identifikasi molekular dengan menggunakan metoda PCR. Dari lapisan
Minyak didapat 97 isolat, lapisan blondo 23 isolat dan lapisan Air 14 isolat. Setelah
diidentifikasi baik secara morfologi maupun molekular ternyata pada lapisan minyak terdapat
6 jenis Bakteri Asam Laktat (BAL) yaitu Lactobacillus paracasei, Lactobacillus plantarum,
Micrococcus luteus, Corineaebacterium bovis, Lacto%ciﬂus thermobacterium dan
Corineaebacterium xerocis. Pada blondo didapatkan 3 jenis Bakteri Asam Laktat (BAL) yaitu
Lactobacillus plantarum, Lactobacillus paracaseidan Lactobacillus thermobacterium.

Kata Kunci: isolasi, identifikasi malekular, Virgin Coconut Qil(\VCQ), Bakteri Asam Laktat
(BAL), PCR

INTRODUCTION

Lactid acid bacteria (LAB) are bacteria isolated from materials which are rich mainly
in carbohydrates and containing high protein [1] and are able to ferment those material in
order to produce lactid acid. These bacteria are beneficial as source of probiotic [2],[3],[4]
and contain of bacteriocin [5],[6] which is peptides that:can destroy the wall of patogen
bacteria cell and kill those bacteria, which-is.in contrast'to good bacteria.

Bacteriocin has huge potential as food preservative [7], [8] besides its ablility as
antimicrobial [9], [10] which in this work proves that the bacteriocin existing in lactid acid
Lactobacillus spp can inhibit the growth of chloramfenikol, Ampisilin and Tetrasiklin
antibiotics. In general, LAB isolation is in line with the observation of its antibacteria [10],
[11], [12].

The ability of LAB containing bacteriocin which function as either antimicrobial or
antibiotics is equally important with the ability of natural antibiotics which are isolated from
the plants like Trichomanes chinense [13], and is able to inhibit Staphilococcus aureus,
Salmonella typhimurium, and Escherichia coli. Other antibiotics derived from Marine
Actinomycetes microbe which is Sterptomyces sp A11 has been determined as well [14].
Apparently, this compound can also inhibit Bacillus substillis, E.coli, and Pseudomonas
aeruginosa.

Several of LAB have been isolated from various sources like in Turkey [11] obtaining

45 LAB isolates which are isolated from “Boza” sample, and consisted of Lactococcus lactis
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subsp, Leuconostoc citreum, Lactobacillus brevi, Lactobacillus plantarum, Lactobacillus
paraplantarum, Enterococcus faeciu, Lactobacillus graminis, Pediococcus species and
Lactobacillus paracasei subsp. paracasei. The LAB of Medicinal herbs originated from
Pirandai have also been isolated [15], and Lactobacillus acidophillus and Lactococcus
rafinolactis were obtained. Traditional fermented food originated from West Sichuan Area
like yoghurt is also containing LAB [16] namely Lactobacillus and Lactococcus, which is
further identified applying PCR, and turned out as Lactobacillus fermentum and Lactococcus
lactis. Fermented food from other areas like “Teff" contains LAB [12] such as Lactobacillus
brevis, Lactobacillus paracasei and Enterococcus faccium. Besides that Dairy fermented
food is also included into those which contain lactid acid bacteria Lacfobacillus spp [10].
According to what have been mentioned above, the lactid acid bacteria isolation have been
performed from various material [2] i.e., cheese, kefir grains, milk, beverage, source of
poultry, cow rumen fluids, human feces, chicken feed, beef dadih, pineapple waste, and etc.

Nevertheless, there is none lperformed in isolating the lactid acid bacteria of the
coconut milk fermentation process forming Virgin: Coconut Oil (VCO). The fermented
coconut milk producing VCO' has many advantages such.as losing weight, reducing
cholesterol level, and inhibiting the groth of pathogenic bacteria, or fucntioning as both
antibacteria and antivirus [17], [18], [19].

EXPERIMENTAL SECTION

This research was conducted at'several laboraties, i.e., LLDIKT| Region X Laboratory, Baso
Veterinary Laboratory, Biomedical Laboratory, Medical Faculty of Andalas University. and

Chemistry Laboratory of Muhammadiyah University of West Sumatra.

Materials

The materials used in this research were as follows: Coconut milk which was processed into
Virgin Coconut Oil, oil layer (VCO), Blondo layer and water layer obtained from the process
of making VCO through coconut milk fermentation. Whereas the media taken for isolating
Lactic Acid Bacteria were Mannosa Rogosa Sharpe Broth / MRSB (Merck), CaCO3
(technical), Agarosa (Merck). In addition, sterile saline solution, MRSA and MRSA + 0.5%
CaCO3 were used as the ingredients to identify morphologically, and to perform biochemical
tests such as Complex lodine, Safranine, Alcohol, Aquades and so on. Whilst the materials
used for molecular identification were primary, 500ul Tris EDTA (TE), ammonium acetate,
SDS-Polyacrylamide (SDS-PAGE) gel material 18-20%, comassife blue for. Ase RNA 3 pl,
70% ethanol, lysozyme, obtained ddH20 27 pl, phenol, SDS (Sodium Dodesil Sulfate),

chloroform, Proteinase K (10 mg / pl), isoamil alcohol 25: 24: 1, and protein marker with the
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size of 10,000-40,000. Typically, DNA a, Tris HCI pH 8, isopropanol to fractionate DNA,
ethidium bromide, agaros gel, 3M acetate, agarose, TBE buffer (Tris-Boric-EDTA) were

taken.

Instrumentation

Here in this research, the equipment used in order to isolate and to conduct morphology
identification as well as to perform biochemical tests of Lactic Acid Bacteria besides those
commonly used glass tools were Autocklaf, Laminar Flow and Microscopes. In another

hand, for molecular identification Electrophoresis was also used other than PCR.

Procedure
'solation of Lactic Acid Bacteria

In order to get isolates, BAL was isolated from three existing layers containing coconut milk
fermentation process to become Virgin, Coconut Oil;"namely oil layer, blondo layer and water
layer. Isolation was carried out using 2 media, they were MRSA media and MRSA + media
0.5% CaCO0a3. By applying a dilution method up to 10-7, the isolation process was performed
for several times using the pour plate and streak plate method, so that a number of isolates
could be obtained which was followed by the identification process morphologically along

with biochemical tests.

Morphological identification

Then the obtained isolates were proceeded by perfarming identification morphologically
where isolates were planted in MRSA media, and-incubated at 37 0 C. Observed on the
shape of the colony, some were convex, whereas some others were flat or concave.
Examined also the color of the colonies, where there were white in color, yellow, yellowish or
clear and so on. The arrangement of cells were also significant to be taken into account

whether the shape of the cell was round or hollow.

Biochemical tests
The conducted biochemical tests were Catalase test, carbohydrate fermentation, oxidase,
ammonia production (NH3), and TSIA test, according to Mac Faddin (1983) procedure, then

compared them to the manual (Cowan, 1975)

Molecular identification.
Molecular identification was initiated with the genomic isolation stage of lactic acid bacterial
DNA isolates obtained from morphological identification and biochemical tests, then 16S

rRNA gene amplification PCR 16S rDNA amplification per reaction of 30 pL using 27F
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primer8‘-AGAGTTTGATCCTGGCTCAG-3 ") position 8-27 on the E. Coli chromosome and
primer 1492R (5-GGTTACCTTGTTACGA CTT -3 ') in positions of 1510-1492 on the E. coli
chromosome (Nikolova et al. 2009), followed by analyzing it in the Electrophoresis Gel and

was ended by performing its sequencing data analysis.

RESULT AND DISCUSSION

Isolation of Lactic Acid Bacteria

The colony of Lactic Acid Bacteria isolation using the MRSA media in the absence of adding
0,5% CaCO; was able to be measured at the dilution of 10° up to 10”. At 10" up to 10™*
dilution, the colonies were grown so dense therefore they were unmeasureable.The grown
bacteria were yellowish, convex, and rather shiny. How ever, as highlighted by Delfaedah
and Sumaryati Syukur (2013); Hoque (2010), Heravi (2011), Syukur and Husmaini (2014)
that those grown colonies were identical among each other, and there were co certainty that
these were LAB colonies. To confirm that these were LAB colonies, Husmaini and Endang
Purwati (2012) suggested to proceed using KIT AOI CHL-50. The LAB colonies which were

grown in MRSA media can be seen in Figure 1 below:

Figure 1. LAB isolates colony grown in MRS media

LAB isolation process using MRSA media + 0,5% CaCOQOs;, would form the “Halo”
area, where one colony was found in its center, and was confirmed as LAB bacteria colony.
CaCO; would be reacted with the acid produced by LAB, neutralized it, and made the area
free from bacteria and in clear condition. The isolates grown in the center of “Halo” area
were picked using ose, and then scratch them to MRSA media for morphology identification.

LAB colony grown in MRSA media + 0,5% CaCO; can be seen in Figure 2. below:
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Figure 2. LAB isolate colony grown in MRSA media + 0,5% CaCO;

The use of MRSA media + 0,5% CaCOs; in isolating LAB was in accordance as
highlighted by Rukmini Putri (2012); where she fermented Lactid Acid Bacteria obtained from
fermentation of Growol, Indonesia traditional cuisine, by using MRSA media added with 1,5
% CaCO; . Whereas, Nguyen {2010 _, isolated LAB using MRSA media 1 % CaCO; as well
on the Vietnamese traditional food namely Nem chua, and Sarkono (2010) isolated the LAB
derived from abalone usings MRSA media + 0,5 % CaCO;, the indicated colony was the
growth of LAB bacteria marked by the clear zone in its surrounding.

The LAB isolate colony after being measured is shown in Table 1 below:

Table 1. LAB isolates amount of isolated result

No. Layer Isolate
Amount

1. 1 o OIEE e {97

2. Blondo S 23

3 Water 14

Morphology Identification

There were 134 LAB isolates of the isolation result using the MRSA media + CaCO;
would experience further analysis process on morphology identification. It resulted variation
in shape of colony like convex, flat, and concave, variation in color like white, yellow,
yellowish, and clear, and variation in smell like odour and odourless. This morphology
identification result of LAB isolates was confirmed by biochemical test’s results such as gram
staining, motility test, and others, and combined with physiology test as shown in Table 2

below:
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Table 2. Result of Morphology Identification on LAB Isolates
No. Layer Type of LAB

1. Oil Layer Lactobacillus plantarum
Lactobacillus paracasei
Micrococcus luteus
Corineaebacterium bovis
Corineaebacterium xerosis
Lactobacillus thermobacterivm

2. Blondo Layer Lactobacillus plantarum
Lactobacillus paracasei
Lactobacillus thermobacteritum

3. Water Layer Micrococcus luteus
Corineaebacterium bovis
Corineaebacterium xerosis

Molecular ldentification

From 134 LAB isolates obtained, some were performed further identification molecularly
using PCR, in order to determine their LAB types, and to find out the sequence of its LAB
DNA. The molecular identification was initially conducted onto four isolates. lts analysis

result using the PCR composition and profil was pointed out in the Figure 3 below:

e, L

Reagent Volume
Go Tag Graen Master Mix [Promega 12,5
Primer Forward 165RNA 1pl
Primer Reverse 16sRNA Iyl
DNA 1l
Nuclzase Free water 9,5 pl

Note ; DNA - 1 koloni tunggal dicuplik kemudian dilarutkan kedalam 20 pl Nuclease
Free water

Profil PCR:
Denaturasi 95C 3 menit
Denaturasi Awal 95C 30 detik
Annszling 60C 30 detik 35 Sikdus
Elongasi T2C 30 datik
Elongasi Akhir F2C 5 menit

|
Figure 3. PCR Composition and Profile
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Produced electropherogram as shown in Figure 4 below:

Figure 4. Electropherogram on PCR Result using 16s RNA Primer
Its sequencing is highlited in the Figure 5 below:

1. Bacl
Forward: i
GACGTCCCATGAGAGTTTGIACAGCCGAAGCCGGTGGCCTAACCTHI IGGGSAGAGCCCC%
CTAAAGCGTGAGACATGAGAGGGGGEGAGATCTCATAAAGGTGTCCGTAAAA

Sequences producing significant algnments
Select. A Selected 0

fTT— F e

ph 30 oy &4 94 60 te.09 BE% MR 041

Figure 5. Result of Isolate No 1 Sequencing

In the figure shown above, the sequencing result on LAB No 1 isolate is not detected.

The following is Figure 6. The isolate No 2 sequencing result.
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2. Bac2
Consensus:
CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACAC@
CAAAGTCGGTGGGGTAACCTTTIAGGAACCAGCCGCCTAAGGTGGGACAGATGATTAGGGi
TGAAGTCGTAACAAGGTAGCC :

Select: Al liona Selected 0

ii Alignments
Ocrpion o e o B
) Lagtsbacius slantan stran GBLP1. complels Senoms 265 1325 100% Te-68 100%
O Lagtebaoys plantaiym BYEn 6m complate gensme 265 1325 100% Te-68 100%
Lacab gy s pAINLANT SUSSD. planlanem srain CEHCC 1.557, complels genome 265 1325 100% Te-68 100%

265 1325 1% Te£8 100%
285 1325 100% Te68 100%
265 265 100% TeG8 100%
265 1325 100% Te68 100%

2 Ladabaoiys penlosys siain SLC13, compiets genoms

Lactobaoys plantanym shran LPL-1, oo

7 Laclobacliys plantarum st V.
- Lagkobaoiys plantarym Subsp D
: 265 1325 100% Te68 100%

T 4] 65 265 100% TeGB 100%
25 1325 100% Te-GB 100%

265 1325 100% Te-B8 100%

3 LagtobooRys plantarymn sirgen P4

Lagtobaoys plantaruen atrgen Tu
P Lactebacsus plantaruen ghen THW 1277, 0 65 1320 100% Te68 100%

Laciobacys plantarym stran TW 125, complgl aepbme 265 1320 100% Te-68 100%

o
Accession
CPO20584 1
CRI22ATa

CRIIEIT0 1

SEI2210]
CRO21997 1
EP144784 2
CPOg1528 1
CPOO1501 1
MEOIATES 1
CPO17379.1
SEQITIT4
CPOYT83 1

CPOITI54 ]

Sequencing result on Isolate No 2

Presented in Figure 6 that the isolate is Lactobacillus plantarum

The following is Figure 7. containing the sequencing result of LAB No 3,

3. Bac3
Consensus:
GAATACGTTCCCGGGCCTTGTACACACCGEECGTEACACCATGAGAGTTTGTAACACCCAAA
GTCGGTGGGGTAACCTTTTAGGAACCAGCCGCCTAAGGTGGGACAGATGATTAGGGTGAA

GTCGTAACAAGGTAGCC
gnments:
Select Al Hong Sefected 0
1i Abgnments -3
Deseription ::: ::;: L:“O:" .:n et | Accession
1 25T 1289 W0% 1085 W00% CPIJ0SE4Y
| \adtebaciius clastanm sk g e BT OUAY W% lesS W% CROZII
O cagebaciius pantansm Jubiap. SHOGAM SYaI0 COMCT 1957 compists genoms 257 1289 W00% te-S5 W% CPOISITOY
- \astobacilius eeniosus siain SLC1Z compiete qengma 257 1269 0% 185 100% CPOZIN0N
| Ladebadiius plantansm stiam LPL-1, compiels Jenomse 257 1289 W0% te-B5 1W00% CROZINETY
"] Lastobaciius olantansm shaen VICIS 169 neosamal RMA cHnG D38 3 eawence 267 257 W0% teEE W00% KPisaTRal
| Lasiobaciiug plararsm awbse pfack; cigte SRCMIGH4IE compiate gengme 257 1289 T00% te-85 100N CPOZISIAY
] \asteRaciius lacianim skan SRCH102022, someids aeoame 257 1289 0% teE5 W00% CRO21S011
0 actobacilius pantanam ain P4 165 nbesemal RIA Gong. patial 1equensy 267 257 WO% e85 100% UEDRITES1
| Lactobacillu ctantansm sivain THIY 11633, compigle genomse 257 1289 0% teE5 100% CPOITITET
| Lactabadilus clantanm. 257 1289 W00% TS5 100% CEOI7AT4Y
Fl_saannaciiis niantansm st TUE 1 577 cometsts nennme 357 §ORY WOAL G5 S0 CROTTIAN

Figure 7. The isolate sequencing result on LAB No 3
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Presented in Figure 7, it can be seen that LAB isolate of sample No 3 is Lactfobacillus
plantarum

The sequencing result of isolate sample No 4 is pointed out in Figure 8 below,

T S SR
Consensus:
CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACA CC
CGAAGCCGGTGGLCGTAACCCTTTTAGGGAGCGAGLCGTCTAAGGTGGGACAAATGATTAG
GGTGAAGTCGTAACAAGGTAGCCGTAA

Sequences producing signiicant alignments:

5 one Selected 0

T Algnments & ] o

m 100% T %
i 95% 1e-70 100%
99% 1670 100%
999 170 100%
274 9% 1e70
Ll G 274 99% 170
Ny T 99 eT0
4 M ot 99% 1e-70
g s R 274 % 1eTO
i me § 99% 1670
) '4 9% 1eT0 1
0 214 90N 70 1
A e e 0 RN | k. A [ 99 &T0 1

Figure 8. The isolate sequencing result:on LAB No 4

It is identified within Figure 8 that the isolate of sample No 4 is Lactobacillus paracasei
Then, molecular identification was performed with the second four isolates by conducting the
analysis of these four isolates consecutively. For the bacteria DNA of PCR amplification

result on 165 ribosomal sequencing zone is highlighted in the following Figure 9.,

HSd0bp
L

Figure 9. Electrophoresis result on 4 isolates; M0. A5, M16.16.2
and M16.4
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Picture Description:

The sample of PCR product is in the size of 1500bp, (-) control negative

Qadder DNA 1kb plus 100, 200, 300, 400, 500, 650, 850, 1000, 1650, 2000, 3000, 4000
bp.

Fasta format was obtained from the result of sample sequencing analysis using

Bioedit program. The fasta format of the sample is as follow:

>CONTIQ_M16.4_1440bp_Lactobacillus plamtarum_100%

GCTCAGGACGAACGCTGGCGGCGTGLCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGLTTE
GCATCATGATTTACATTTGAGTGAGTGGCGAACTGG TGAG TAACACG TGGGAAACCTGCCCAGAAGCGGGGGATA
ACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCGCATGG TCCGAGCTTGAAAGATGGLTTCGG CTAT
CACTTTTGGATGGTCCOGCG GCGTATTAGCTAGATGGTGG GETAACGGCTCACCATGGCAATGATACGTAGCCGAL
CTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACG GGAGGCAGCAGTAGGGAATCTTC
CACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTEAGTGAMGAAGGG TTTCGGCTCG TAAMACTCTGTTETTA
AAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGARAAGCCACGGCTAACTACGTGCCA
GCAGCCGOGGTAATACGTAGGTGGCAAGCG TTGTECGGATITATTGGGCG TAAMGCGAGCGCAGGCGGTTTTTTA
AGTCTGATGTGAAAGCCTTCGGCTCAACCEAAGANG TG CATCGERAACTG GGAAACTTGAGTGCAGAAGAGGACA
GTGGAACTCCATGTGTAGCGGTGANATGCE TAGATATATGGAAGAACACEAGT GG CGAAGGCGGCTGTCTGGTCT
TAACTGACGCTGAGGCTCGARAGTATGE GTAGCARATAGG AT TAGATACCETG G TAGTCCATACCG TAAACGAT
SAATGCTAAGTGTTGGAGGETITCCGRCTFGAGTEOTEEACTT ARCGCATTAAGEATTCCGCCTGGGEAGTACGE
CCGCAAGGCTGAAACTCARAGGARTTGALGG GG GOCCGCACAAGCERTREGAG CATG TEGTTTAATTCGAAGCTAG
GCGARGAACCTTACCAGG TCTTRACATACTATGCAAATCTAAGAGATTAGACETTCLCTTCOGGGACATGGATACA
GGTGGTGCATGGITGTCG TCAGCTCG TG TCGTGAGATG TTGGETTAAGT CCCGCAACGAGCGCAACCCTTATTATG
WGTTGCCAGCATTAAGTIGGECACTCTGGTGAGACTGOOG GTGACALACES GAGEAA GG TGGGGATGACGTCAA
TCATCATGECCCTTATGACCT GGGCTACACACGETGCTACAATGGATGGTACAACG AGTTGCGAAETCECGAGAGTA
AGCTAATCTCTTAAAGLTATTCTCAGTTCGGATTETAGGCTGOAACT CELCTACAT G AAGTCGGAATCGCTAGTAAT
CGOGGATCAGCATG CEGLGETGARTACGTTCCCGGECCTTGTACACACCG UCCGT CAGAGEATGAGAGTTTGTAAG
ACCCAAAGTC

"TSCONTICY A5 1230bp, [actobaciiius piantarum 10066
AcsmsscsG-:GmcuumcnmmcsMcsucrcr@smwaamcrsm:;cnmrsnrr;
ACATTTGAGTGAGTGGCGARTTGGTGAGTAACACG TEGGAAACCTGCCCAGANGCG GGEBATAACACCTGGAAK
CAGATGCTAATACCGCATARGAARTTGGACCG CATG GTCCGAGCTTGARAGATEE CTTOGGCTATCACTTTTGGATE
BTCCCGCGGCGTATIAGCTAGATE EF6G GG TAACGGCTCACCATGGLAATGAT ACGTAGCOGACCTGAGAGGGTA
ATCGGCCACATTGGGACTGAGACACE GEECARACTCCTACG GGABGEAG EAGTAGGGAATCTTCCACAATGGACE
NAAGTCTGATGGAGCAACGOCGCGTGAGTGAAGANBGGIIT COGETCGTAAAACTCTETTGTTARAGAAGAACAT
ATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACG TGCCAGCAGCCGCGGT,
AATACGTAGGTGGCAAGIGTIGTCCGGATITATTG GG CGTAANG CGAGCGCAGGCEGTTTTTTAAGTCTGATGTGA
AAGCCTTCGGCTCAACCGAAGAAGT GEATCGGAAACT GEEAAAGTTEAGT GCAGAAGAG GACAG TGGAACTCCAT
BTGTAGCGGTGARATGLG TAGATATATGG AAGAACACCAGTGGCGAAG GLG GCTGTCTGGTCTGTAACTGACGCT,
GAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTG GTAGTCCATACCGTAAACGATGAATGCTARGTG
TTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAG CATTCCG CCTGGEGAGTACGGCCGCAAGGCTGA
AACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTT
ACCAGGTCTTGACATACTATGCARATCTAAGAGATTAGACGTTCOCTTCG GG GACATGGATACAGGTGGTGCATGE
TTGTCETCAGCTCGTGTCETGAGATGTTGGGTTAAG TCCCGCAACGAGCG CAACCCTTATTATCAGTTGCCAGCATT
AAGTTGGGLACTCTGETGAGACTGCCGG TRACAAACCE GAGGAAG TG GGATGACG TCAARTCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATG GATGGTACAACGAGTTGLGAACTCGCGAGAGTAAGCTAATCTCTTA
AAGCCATTCTCAGTTCGGATTG TAGGCTGCAACTCGCCTACATGAAG TCGGAATOGCTAGTAATCGCGGATCAGCA
TGCCGCGGTGAATACGTTCCCGGGOCTTGTACACACCGCOCGTCACACCATGAGAGTTTGTAACACCCAAAGTCG]
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*CONTIO_M16.16.2_1422bp_Loctobacillus plantarum_S5%
TGGETTCCTAAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCCATGETGTGACGEGLG GTGTGTM;
AAGGCCCGGGAACGTATTCACCGLGGLATGCTGATCOG CGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGE
AGCCTACAATCCGAACTGAGAATGECTTTAAGAGATTAGCTTACTCTCGCGAGTT! CEI.AACTCGTI‘GTACCATCCM_E
CTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCOGGTTTGTCACCGE
CAGTCTCACCAGAGTGCCCAACTTAATGCTGGLAACTGATAATAAGGGTTGLGCTCGTTGCGGEACTTAACCCAACA
TCTCACGACACGAGCTGACGACAACCATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTA GAT!"
GCATAGTATGTCAAGACCTGGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCCACCGLTTGTGLGGGLL
CCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAGGCGGAATGCTTAATGCGTTAGCTG CAGCACTGA
AGGGCGGAAACCCTCCAACACTTAGCATTCATCGTITACGG TATGGACTACCAGG GTATCTAATCCTGTTTGCTACCE
ATACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGOCTTCGCCACTGGTGTTCTTCCATATATCTACGCATY
TCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGCACTCAAGTTTCOCAGTTTCCGATGCACTTCTTCGGTTGAGCG
GAAGGCTTTCACATCAGACTTAAAAAACCGOCTGCGOTCECTTTACGCCCAATAAATCCGGACAACGCTT GCCACCE
ACGTATTACCGCGGCTGCTGECACGTAGTTAGCCGTGGLTTTCTGGTTAAATACCGTCAATACCTGAACAGTTACTCE
CAGATATGTTCTTCTTTAACAACAGAGTTTTACGAGCCGAAACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACT
TTCGTCCATTGTGGAAGATTCCCTACTGCTGLCTCCCGTAGGAGTTTGGGCCETGTCTCAGTCLCAATGTGGCCGATE
ACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCGTTACCCCACCATCTAGCTAATACGCOGCGGGACCAT
CCAAAAGTGATAGCCGAAGCCATCTTTCAAGCTOGGACCATGCGG TCCAAGTTGTTATGCGGTATTAGCATCTGTTE
CCAGGTGTTATCCCOCGCTTCTGGGCAGGTTTCCCACG TGﬂACTCACCAGﬁCGCCACTCACTmAATGTAAATCAI
G.ﬁTGmGCACtnATCAMN:CAGﬁG TTCGTT

I >CONTIQ_MO_797bp_Loctabarcillus plontarum-100%

:AAC&CT‘I‘ AGCATTCATCGTTTACGETATGGACTACCAGGGTATCTAATCCTGTTTGCTACCCATACTTTCGAGCCTCA
GCETCAGTTACAGACCAGACAGLCG CCTT LG COACTEETETT CTTCCATATATCTACGCATTTCACCGCTACACATGE
}IGTI'CCACT GTCCTCTTCHGCACTCAAGT ICECAGT TTCCGATGCACTICT TCGGTTGAGCCGAAGGCTTTCACATCA
GACTTAAAAAACCGLCTGOGCTQGEET TTACGCCCAATAAATCCGGACAACGETTGCCACCTACGTATTACCGCGGCT!
GCTGGCACGTAG TTAGCCGTIGGEOTTTCTGG TTAAATACCG TCARTACCT GAARAGTTACTCTCAGATATGTTCTTCTT!
'I'AMLAACAGAGﬂTTACGkGCCGAMCCmUTCACTmCGCGGCGﬁG CTCCATCAGACTTTCGTCCATTGTGGAA
GATTCCGACTG CTGCCTECCGTAGGAGTTIGGGCCATE TCTCAGTCCCAAT CTGELLGATTACCCTCTCAG G TOGEE
TACGTATEATFG CCATGETGAGCCGTTACCCCACCATCTAGCTAATACGICGCG GLACCATCCARAAGTGATAGCLG
MGCD&TCTI’TCA&GU CGGACCATGCGGTCCAAGTTGTTATELGGTATTAGCATCTETTTCCAGETETTATCCOCCG
!.T!'TCTG GGECAGGTTICECACGTGTTACTCACCAGTTCGCCACTCACTCAAATGTAAATCATG ATG CAAG CACCAATCA
ITACCAGAGTTCGTILGA

The sequence molecular identification result of the second sample on DNA 4 is

shown in Table 2. as follow:

Table 2. Result of LAB molecular identification

No. Isolate Code LAB Type

1. IsolatMO Lactobacillus plantarum
2. IsolatM16.16.2, Lactobacillus plantarum
3. IsolatA5 Lactobacillus plantarum
4. Isolat16.4, Lactobacillus plantarum

Phylogenetics Analysis
In the following four samples, phylogenetics analysis was carried out using the bootsrap

method as seen in Figure 10 below:
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Figure 10. Phylogenetic tree obtained from NeighborJeining analysis with 1000
repetition

CONCLUSION
Regarding to the research conducted and the results obtained, it can be concluded that:

1. A total of 134 isolates of BAL tactic Acid+Bacteria) can be isolated from the
fermentation process of coconut milk consisting of 97 isolates deriving from the oil
layer, 23 isolates deriving from Blondo and 14 isolates deriving from the water layer.

2. There are six Lactic Acid bacteria that can be identified morphologically, namely
Lactobacillus plantarum, Lactobacillus paracasei, Lactobacillus thermobacterium,
Micrococcus luteus, Corineaebacterium bovis dan Corineaebacterium xerocis.

3. The molecularly identified Lactic Acid Bacteria using PCR is broken down into three
types, namely Lactobacillus plantarum, Lactobacillus plantarum strain JCM1149T,

and Lactobacillus paracasei.
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