J. Sci. Inform. Soc. 2023, Vol. 1, No. 2
ISSN 3024-9074

Journal of Science and Informatics for Saciety

|

Ribotyping Analysis of Microbes Producing Lipase from Batik Liquid Waste Samples

Suharti Sastroredjo'*, Zakiya Nibras Sausan', Amalia Riza?

Department of Chemistry, Universitas Pertamina, Jakarta 12220, Indonesia
*Corresponding Author: suharti.s@universitaspertamina.ac.id
Received: 27 October 2023
Accepted: 24 November 2023

Abstracts

Liquid waste from batik production, when disposed of into the environment, retains high levels of organic
compounds as residue from main ingredients such as dyes, wax, starch, soda ash, and more. With its high organic
material content, batik liquid waste is a potential habitat for microbial growth. This research aims to isolate and
genetically analyze microbes in batik liquid waste, namely by ribotyping analysis of microbes that produce lipase.
From the results of microbial screening on selective lipase media, eight types of bacteria were obtained which have
the potential to produce hydrolase enzymes. Eight types of lipase-producing bacteria have been genetically
identified by analyzing the 16S rRNA gene. Alignment analysis using blastN from NCBI of the 16S rRNA gene
nucleotide sequence of the sample suggested that the lipase-producing microbial isolate of the sample had the
closest homology to the Serratia, Burkholderia, Stutzerimonas, and Pseudomonas groups. Four of the eight samples,
RR1R, RA1R, RA2R, and ZB16R, have the highest homology <97%. This indicates that the four samples are novel
microbial variants distinct from Genbank's microbial data.
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Introduction

Batik is one of Indonesia's cultural
heritages, officially approved by the world's
UNESCO in 2009. Batik motifs in cloth and other
forms are easily found in everyday life, such as
on school uniforms, formal shirts, and even shoe
motifs. Batik is made by writing dots or patterns
on cloth using a canting tool. The patterns made
are not arbitrary; each region has different batik
patterns, and these patterns have their own
meaning.

The process of making batik cloth consists
of four main stages, starting with pattern
making, pasting, coloring, and “pelorodan”.
Pattern making is done by drawing the pattern
on paper and then tracing it onto the cloth, or
the pattern is drawn directly on the mori cloth.
After the pattern is drawn, the pattern is
covered using wax to avoid the pattern being
colored during the coloring process. The fabric is

then dipped in the dye repeatedly until the
desired result is obtained. After the fabric has
gone through the dyeing process, the wax
attached to the fabric is removed or removed.
“Pelorodan” can be done by soaking the cloth in
boiling water or removing it using a sharp object.
The high temperature causes the wax to melt
and separate from the fabric.

The batik cloth production process not only
produces beautiful batik cloth but also liquid
batik waste. This liquid waste can pollute the
surrounding aquatic environment due to the
chemical content in it. Liquid batik waste
consists of various components such as dyes,
wax, starch, soda ash, and others. From the
composition of this batik liquid waste, there is a
potential habitat for microbes. Much research
has been carried out regarding the potential for
microbes that live in liquid batik waste, including
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the identification of microbes from river water
contaminated with liquid batik waste by
Muchtasjar et al. The eight bacterial genera that
were successfully grown were Mesophilobacter,
Methylococcus,  Agrobacterium,  Neisseria,
Xantobacter, Deinococcus, Sporosarcina, and
Bacillus [1]. Microbes contained in liquid batik
waste also have degradation capabilities.
Wijiastuti et al. obtained thermophilic bacterial
isolates with the ability to reduce hexavalent
chromium  from the genus Bacillus,
Pseudomonas, and Geobacillus obtained from
liquid batik waste [2]. Citrapancayudha et al.
obtained isolates of Pseudomonas bacteria from
liquid batik waste with the ability to degrade
wax [3]. Not only bacteria, Dewi et al. isolated
fungi from the genus Aspergillus, which can
degrade Indigosol dye [4]. These studies show
the various types and activities of microbes
contained in liquid batik waste. In this study, we
will report the microbes that have hydrolase
enzyme activity in liquid batik waste from
Tasikmalaya.

Material and Methods

Materials

Materials used in this research are
aquabidest, toothpicks, Biologix propylene tips,
Biologix microtubes, Himedia MO0O01 nutrient
agar media, Himedia MO002 nutrient broth
media, commercial Rhodamine B dye,
commercial olive oil, nuclease-free water, DE
buffer solution, isolation reagent DNA Promega
WIZARD Genomic DNA purification kit (nuclei
lysis  solution, RNase solution, protein
precipitation solution, rehydration solution),
Merck ethanol, Merck isopropanol, GoTaq
Promega, a pair of reverse
(AAGGAGGTGATCCAGCCGCA) and forward
(CAGGCCTAACACATGCAAGTC) primers, Thermo
Scientific Top Vision agarose powder, MP
Biomedicals Ultra-Pure TRIS base, Merck glacial
acetic acid, EDTA, sodium chloride, ethidium
bromide, loading dye (bromophenol blue and
sucrose). Microbial samples were obtained from
river water and batik liquid waste from
Tasikmalaya.
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Sampling

The samples used in this research were
taken from liquid batik waste and river water in
the environment around one of the batik
industries in the Tasikmalaya area, West Java.

Isolation of microbes by cultivation

The microbes present in the sample were
obtained by culturing the sample on nutrient
agar (NA) media. In this study, selective NA
media was used by mixing NA media with
0.001% (w/v) Rhodamine B and 2.5% (v/v) olive
oil.

Inoculation of microbes

After an incubation at 37°C for 20 hours,
the culture in selective media is observed to
determine the presence of growing colonies.
Colonies are selected based on their
luminescence under UV light. Colonies that glow
are marked and transferred for further growth
in nutrient broth (NB) media.
Selected colonies from the selective media (NA
with olive oil and Rodhamine B) are picked using
a sterile toothpick, then placed in NB media and
incubated in a shaker incubator at 37°C and 170
rpm for 20 hours.

Isolation of chromosomal DNA

The sequence of DNA isolation processes is
in accordance with the protocol in the Wizard®
Genomic DNA Purification Kit.

DNA amplification by PCR

The DNA that had been isolated was then
amplified with a polymerase chain reaction
(PCR) by using a pair of reverse
(AAGGAGGTGATCCAGCCGCA) and forward
(CAGGCCTAACACATGCAAGTC) primers). The
isolated DNA underwent amplification through
a polymerase chain reaction (PCR). The
amplification process following this protocol: an
initial denaturation at 94°C for 4 minutes,
followed by 34 cycles. Each cycle involved
denaturation at 94°C for 30 seconds, annealing
at 46°C for 30 seconds, elongation at 72°C for 90
seconds, and a final extension lasting 10 minutes
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Agarose gel electrophoresis

Electrophoresis was carried out using 1%
(w/v) agarose in 1x TAE buffer. Electrophoresis
was carried out with a voltage of 100 Volts for
30 minutes. The electrophoresis results were
visualized using UV light.

Bioinformatics Analysis

All the processes of bioinformatics analysis
are performed using BioEdit, MEGA XI, and the
NCBI site.
(https://blast.ncbi.nlm.nih.gov/Blast.cgi)

Results and Discussion

Microbial inoculation on selective media

Microbes inoculated in NA selective media
with rhodamine B and olive oil showed the
presence of some fluorescent and some non-
fluorescent colonies. Luminescence in microbial
colonies indicates the hydrolase activity of the
microbes in the colony. The brighter the light,
the higher the hydrolase activity. Fluorescent
colonies are shown in Figure 1. Kouker and
Jaeger proposed that the cause of luminescence
is due to the interaction between the products
of olive oil hydrolysis by lipase and rhodamine B
dye [5]. In the hydrolase class, enzymes that can
hydrolyze fat are esterase and lipase. Both have
similar activities, namely lipolysis, but have
different substrate characteristics. Esterase
tends to catalyze hydrocarbon fatty compounds
that have short chains (<C8), while lipase, on the
other hand, tends to catalyze long-chain fats
such as triglycerides (>C8) [6]. Substrate
characteristics can determine the properties of
the enzyme. The substrate of esterase is more
hydrophilic than that of lipase, resulting in
higher esterase activity on substrates that are
easily soluble in water. In contrast, the substrate
of lipase typically favors a hydrophobic
environment [7].

Olive oil consists of various fats and fatty
acids, with the main components being
triglycerides and oleic acid [8]. Hydrolase
activity assay using olive oil as a substrate is a
closest homology to Pseudomonas,
Burkholderia, Stutzerimonas, and Serratia. The
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positive test for the lipase enzyme [9]. Based on
the characteristics of the substrate, the
hydrolase activity of the microbes is determined
as lipase. Lipase in microbes can be induced
using vegetable oil as olive oil, as in this study.

Figure 1. Microbial colonies on selective lipase media. The yellow
circles show the fluorescent colonies that indicate hydrolase
activity.

16S rRNA gene amplicon of samples

Amplification of sample DNA using 16S
rRNA primers using the PCR technique provides
DNA fragments with a size of around 1500 base
pairs. The sample 16S rRNA gene amplicon is
shown in Figure 2.

Figure 2. 16S rRNA gene amplicons from fluorescent colonies. Lane
1: 1 kb DNA ladder, lane 2-9: 16S rRNA gene amplicons.

Sample homology

The analysis results of the sample's nucleotide
sequence aligned with GenBank data at NCBI
show that the isolated sample has the closed
homology of the samples is shown in Table 1.
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Tablel. The closed homology of the samples

No. Sample name Closed homology % ldentity
1 Z21BR Burkholderia sp 99.77
Burkholderia metallica 99.77
Burkholderia contaminans 99.77
Burkholderia cenocepacia 99.77
Burkholderia cepacia 99.77
2 ZC7R Pseudomonas fluorescens 99.29
Serratia marcescens 99.29
Serratia sp 99.29
Serratia ureilytica 99.29
Serratia nematodiphila 99.29
3 RS1R Pseudomonas aeruginosa 99.2
4 ZC20R Serratia marcescens 98.28
Pseudomonas fluorescens 98.28
Serratia ureilytica 98.18
Serratia nematodiphila 98.18
Serratia sp 98.18
5 RR1R Pseudomonas sp 85.5
Pseudomonas sihuiensis 85.46
Pseudomonas oleovorans 85.41
Pseudomonas tianjinensis 85.41
Pseudomonas hydrolytica 85.41
6 ZB16R Pseudomonas sp 96.25
Stutzerimonas stutzeri 96.16
Stutzerimonas frequens 96.16
7 RA1R Serratia marcescens 95.23
Serratia sp 95.23
Pseudomonas fluorescens 95.13
Serratia ureilytica 95.13
Serratia nematodiphila 95.13
8 RA2R Pseudomonas guguanensis 95.72
Pseudomonas mendocina 95.72
Pseudomonas oleovorans 95.72
Pseudomonas sihuiensis 95.72
Pseudomonas hydrolytica 95.72

The phylogenetic trees based on the nucleotide sequence of the 16S rRNA gene of the samples are shown
in Figure 3.
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JF513138.1:517-1505 Pseudomonas fluorescens strain S181R 16S ribosomal RNA gene partial sequence
CP055161.1:1195594-1196580 Serratia marcescens strain JW-CZ2 chromosome complete genome
MMO06023.1:35-1021 Serratia sp. (in: enterobacteria) strain BS11 165 ribosomal RNA gene partial sequence
LC507943.1:471-1457 Serratia ureilytica JCM 13046 gene for 165 rRMA partial sequence
OR058811.1:463-1449 Serratia nematodiphila strain BSB18 165 ribosomal RNA gene partial sequence

MR 169468.1:472-1458 Serratia surfactantfaciens strain YD25 165 ribosomal RMNA partial sequence

CP055161.1:180395-181381 Serratia marcescens strain JW-CZ2 chromosome complete genome
CP055161.1:305671-306657 Serratia marcescens strain JW-CZ2 chromosome complete genome
CP055161.1:556688-257674 Serratia marcescens strain JW-CZ2 chromosome complete genome
& ZB21R

CP055161.1:4230334-4231320 Serratia marcescens strain JW-CZ2 chromosome complete genome
CP055161.1:4782412-4783398 Serratia marcescens strain JW-CZ2 chromosome complete genome
CP055161.1:4824455-4825441 Serratia marcescens strain JW-CZ2 chromosome complete genome
® ICTR

& RAIR

A

CP113278.1:503101-503967 Burkholderia ambifaria strain H3J1 chromosome 1

OMT38626.1:590-1457 Burkholderia arboris strain LD11 165 ribosomal RMNA gene partial sequence
OR044071.1:585-1452 Burkholderia ae nigmatica strain AJ-52 165 ribosomal RMA gene partial sequence
CP034547.1:1798279-1799146 Burkholderia cenocepacia strain YG-3 chromosome 3 complete sequence
MH748603.1:589-1456 Burkholderia seminalis strain AGR 165 ribosomal RNA gene partial sequence
MT565306.1:587-1454 Burkholderia contaminans strain HAQ9 165 ribosomal RNA gene partial se quence

MT626032.1:583-1450 Burkholderia sp. strain B20003 165 ribosomal RMA gene partial sequence
MT565308.1:579-1446 Burkholderia metallica strain HA38 165 ribosomal RNA gene partial sequence
LC507964.1:583-1450 Burkholderia cepacia JCM 13198 gene for 165 rRNA partial sequence
CP113278.1:291379-292246 Burkholderia ambifaria strain HSJ1 chromosome 1

& ZC20R

CP113278.1:15125-15992 Burkholderia ambifaria strain HSJ1 chromosome 1

CP013403.1:2600386-2601253 Burkholderia metallica strain FL-6-5-30-51-D7 chromosome 2 complete sequence
CP113278.1:2491562-2492429 Burkholderia ambifaria strain H5.J1 chromosome 1

B

MT356167.1:461-1443 Stutzerimonas stutzeri strain SM12 16S ribosomal RNA gene partial sequence
CP045416.1:748290-749272 Stutzerimonas frequens strain THAF7b chromosome complete genome
CP045416.1:1655993-1656975 Stutzerimonas frequens strain THAF7b chromosome complete genome
MWE28135.1:470-1452 Pseudomonas songnenensis strain T350 165 ribosomal RNA gene partial sequence
LT594954 1:470-1453 Pseudomonas sp. SinB9 partial 165 rRNA gene strain SinB9

@& ZA16R
CP045416.1:2495342-2496324 Stutzerimonas frequens strain THAF7b chromosome complete genome

CP045416.1:3482202-3483184 Stutzerimonas frequens strain THAF7b chromosome complete genome

C
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MT127788 .1:463-1440 Pseudomonas guguanensis strain 4-n-1 165 ribosomal RMNA gene partial sequence

MT 126497 1:463-1440 Pseudomonas mendocina strain 3-n-1 165 ribosomal RNA gene partial sequence

LC508007.1:475-1452 Pseudomonas oleovorans JCM 13981 gene for 165 rRNA partial sequence

LT969595.1:73-1050 Pseudomonas sihuiensis partial 165 rRMA gene strain MR31

0OR415318.1:475-1452 Bacterium strain KLVW8 165 ribosomal RMA gene partial sequence

LC107430.1:475-1452 Pseudomonas sp. JCM 10068 gene for 165 ribosomal RNA partial sequence

CP100553.1:1121192-1122 169 Pseudomonas hydrohytica strain KHPS2 chromosome complete genome

LC507997.1:475-1452 Pseudomonas plecoglossicida JCM 13969 gene for 165 rRMA partial sequence

FJB867923.1:495-1472 Pseudomonas pseudoalcaligenes strain LCB14 165 ribosomal RNA gene partial sequence

@ RSIF
& RAZR

® RRIR

Figure 3. Phylogenetic tree of the samples. The @ sign indicates the sample isolates. A: sample group that is close
to Serratia, B: sample that is close to Burkholderia, C: sample that is close to Stutzerimonas, and D: sample group

that is close to Pseudomonas

Table 1 and Figure 3 suggest that microbial
samples that have lipase activity can be grouped
into four large groups, namely Serratia,
Burkholderia, Stutzerimonas, and Pseudomonas.
Based on Table 1, of the eight samples, four
samples, RR1R, RA1R, RA2R, and ZB16R, have
the highest homology <97%. This suggests that
the four samples are new microbial variants,
which are different from the microbial data in
Genbank. [10]. Currently, sequences of >95%
identity of 16S rRNA gene sequences are
assumed to represent the same genus, whereas
sequences of >97% identity are assumed to
represent the same species. [11]. This suggests
that RA1R, RA2R, and ZB16R are different
bacterial species, with the same genus.
Meanwhile, RR1R is a new bacterium with a
different genus level.

Conclusion

Eight bacteria were effectively isolated
from the liquid batik waste of Tasikmalaya.
These bacteria exhibit hydrolysis activity, as
confirmed through assays employing selective
media containing olive oil and rhodamine B. The
findings indicate that all eight bacteria

demonstrate the ability to produce lipase
induced by olive oil. The bacteria can be
categorized into four major groups: Serratia,
Burkholderia, Stutzerimonas, and Pseudomonas.
Homology analysis showed that four bacteria,
RR1R, RA1R, RA2R, and ZB16R were novel
bacteria. RA1R, RA2R, and ZB16R are new
bacteria with different species in the same
genus, while RR1R is a new bacterium with a
different genus level from GeneBank microbial
data.
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