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Abstract

Screening of quorum sensing (QS) quencher takes
many attentions because of resistances problems in
the using of antibiotics to kill pathogenic bacteria.
There are several reports that QS mechanism con-
trols more than one metabolism that not very closes
relatively each others. Because of these reasons
research in finding of quencher molecule should
take into account about side effect of this molecule.
Chromobacterium violacein Tn5 and lasR-lasl-GFP
plasmid recombinant that uses in the QS research
seems to be difficult to detect side effect on using
QS quencher molecule, because of engineering on
their DNA make the reporter gene express higher
than the normal gene, this make difficulties to ob-
serve other gene which is effect by quencher mo-
lecule. In this research we used wild type local iso-
fate of bacteria that produce carotene. We also re-
ported that carotene production in our isolate was
driven by quorum sensing. Adding of supernatant
from bacterial culture in bacterial growth medium
until 25; 50 and 75% gave increasing of carotene
production until 64, 50 and 50%. Extracting super-
natant from bacterial culture using ethyl acetate and
adding to the growth medium until 40; 50 and 60%,
gave 31; 40 and 22% increasing of carotene produc-
tion. In this research we reported that adding of su-
pernatant or ethyl acetate extract supernatant from
bacterial culture also decreasing cell mass produc-
tion. Based on this data we concluded that increas-
ing of carotene production causing by increasing of
carotene production per cell not by increasing of
number of cells.
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INTRODUCTION

Quorum sensing is communication mechanism
among bacteria to regulate their metabolite through
the environmental condition. Quorum sensing also
used as defend mechamism against other bactena or
host immunity in the pathogen bactena.
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Recent researches in pathogen quorum sensing tend
to explore novel substances that inhibit this quorum
sensing mechanism. Auto mducer molecules in
quorum sensing become a target to find quorum
quenching substances.

There are two well known reporter that used for
quorum sensing research, GFP/lux gene that conju-
gated with lasR and las I and Chromobacterium vio-
lacein that mutated using transposon. These two
reporters are recombinants that allow high expres-
sion of protein/substances reporter, while another
protein in the host cell expressed in the normal con-
dition.

Violacein molecule as reporter in Chromobacte-
rium violacein will be not produce when this bacte-
ria grown in the complex media. This fact shown
that this pigment is not important for the bactenia
growth or defense. Violacein is important in respira-
tion process, in the regulation of tryptophan synthe-
sis and take a role in the defend mechanism against
UV radiation. »

These function above will be disturbed when au-
to inducer (Al) molecule inhibited by quorum
quenching molecule that researcher try to find.
Based on this fact, it is important to investigate an-
other function in the cell that will be impact when
using quornum quenching molecule. High expression
of protein molecule in the reporter will inhibit us to
observe another protein that may impact, because
level of expression of reporter molecule very sensi-
tive with quorum quenching concentration in the
media, while level of expression normal molecule
will react in the normal condition. Because of this
reason we have difficulties to observe of another
effect of quenching molecule when using recombi-
nant reporter.

This research had a goal to find natural reporter
in the quorum sensing research. Hopefully this natu-
ral reporter will be detect the entire gene that im-
pacted by quorum quenching molecule. In the pre-
vious research we 1solated local bacteria producing
carotene. (Emantoko et al., 2005). This local 1solate
can produce astaxanthin until 8.98 ng/ml in the
growth culture. Our studies showed this isolate was

Increasing of Carotene Production from Local Isolate when Using 4dditional Supernatant

Jrom Bacterial Culture in their Growth Medtum

1



' JOURNAL of APPLIED AND INDUSTRIAL BIOTECHNOLOGY in TROPICAL REGION, Vol. 1. 2008 (Special Edition)

Pseudomonas sp. As one of the secondary metabo-
lite, carotene production can be’ determined by
quorum sensing mechanism (Demain ez al., 1998).
Research by Whiteley er al. (1999) showed that
zeazanthin production, one of the carotene group,
determine by Al concentration in the growth media.

MATERIALS AND METHODS

Microorganisms: Local isolate bactena (Pseudo-
monas sp.) used in this research was obtained from
previous research (Emantoko et al., 2005). Esche-
richia coli XL.1 pSB1075 as a biosensor was from
Institute of Infection, Immunity and Inflammation,
School of Molecular Medical Sciences, Centre for
Biomolecular Sciences, Nottingham University,
United Kingdom.

Growth of bacteria in the supernatant medium
and ethyl acetate extract supernainat medium:
Supernatant medium was fresh medium contaming
supernatant obtained from Pseudomonas sp. culture.
This supernatant was 7 days supernatant culture of
Pseudomonas sp. sterilized by membrane filtered
0.2 um. Supernatant medium was prepared by add-
ing fresh medium to old supernatant until concentra-
tion of 25, 50 and 75%. Ethyl acetate extract super-
natant medium was prepared in the same method
with extraction of old supematant using ethyl ace-
tate. One percent of starter culture was then added to
these medium.

Carotene isolation: Three milihitres of bactenal
culture was centrifuged at 10,000 rpm. Pellet cell
was then harvested by adding methanol:chloroform
(2:1) and shaked at 3000 rpm.for 30 min. After cen-
tnfuge, supematant was then prepared for spectro-
photometer at 480 nm.

RESULTS AND DISCUSSION

When Pseudomonas sp. growth media was
mixed with it’s supernatan of culture, carotene pro-
duction increased to certain level, specially in the
early culture grown. Table 1 shows that carotene
production increased to 64.28% for P. aeruginosa
grown in the media containing 25% supernatant,
while growth media contaning 50 and 70% super-
natant increased carotene production 50%. Our re-
search also showed that carotene in the media with
supernatant was produced faster than media without
supernatant. Despite play a role to increase amount
of carotene produce by local isolate, adding super-
natant in the growth media also changed time to
produce maximal carotene as shown in Table 1.
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Table 1. Time to produce maximal carotene.

Curve Pigment
conentraion Tme(h) A
Supernatant 0% 173 0.42
Supernatant 25% 213 0.69
Supernatant 50% 173 0.63
Supematant 75% 221 0.63

Table 1 shows that carotene production was
smaller in the media containing supernatant in the
high concentration than carotene production in the
media containing low concentration of supernatant.
P. aeruginosa culture in the 25% supernatant con-
taming growth had highest carotene production,
while culture in the 75% supernatant had smallest
carotene production. This result shows that superna-
tant contained some substances that inhibited caro-
tene production io certain level. Another researcher
also showed that supernatant contains some mhibi-
tors, that operate in the end of lag phase or early
stationer phase. The inhibitor substances will inhibit
the function of Al (Withers & Nordstrom, 1998;
Dong et al., 2005).

To eliminate inhibitor 1n the media, we extracted
the supematant using ethyl acetate. Amount of su-
pernatant: amount of ethyl acetate used was 2:3 and
1:1. The influence of supernatant extract in the
amount of carotene production and time to produce
is shown m Table 2.

Table 2. Maximal carotene produce and time to produce
it. »

Amount of supernatant : Time Auso
amount of ethyl acetate (h)
Normal 165 0.4585
11 125 0.6415
32 149 0.561
23 125 0.6015

Table 2 shows that extract supernatant increased
carotene production. The carotene production in-
creased to 40%, in the media containing supernatant
extract came from 1:1 (supernatant : ethyl acetate)
extraction. The second larger increasing in carotene
production was 31% resulted in growth media con-
taining supernatant extract 2:3 and the third increas-
ing to 22% came from supernatant extract 3:2. The
phenomena shown that anto inducer molecule in the
supernatant culture was already extracted by ethyl
acetate (Pearson et al., 1994).

In the extraction using 2:3 (supernatant : ethyl
acetate), not all auto inducer in the supematant
could be extracted, because of this reason carotene

2



* JOURNAL of APPLIED AND INDUSTRIAL BIOTECHNOLOGY in TROPICAL REGION, Vol. 1. 2008 (Special Edition)

production in the media containing supernatant ex-
tract in the 1:1 extraction, had more carotene than
culture in the media containing 1:1 extract of super-
natant. More increase amount of supernatant i the
3:2 extraction could not increase carotene produc-
tion, this because of ethyl acetate that remained in
the culture media inhibited bacterial growth. This
reason told us that decline in the carotene produc-
tion from 3:2 extract to 1:1 extract because of
amount the bacteria in the 3:2 extract was less than
1:1 extract.
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Fig. 1. Carotene production in the media containing ethyl
acetate extract.
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Fig. 2. Increasing amount of cell and amount of carotene
when adding ethyl acetate supernatant in their growth
media.

To answer whether the increase in the carotene
amount because of the increase of cell member or
carotene production, we do another research. We
observed the amount of carotene and member of
cells during bacterial growth. As shown in the Figs.
1 and 2, from starting growth until 60 h, increasing
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amount of cells was followed by increasing amount
of carotene. There were no carotene production in-
crease until 60 h after bacterial growth. From 60 to
125 h of growth, there was no amount of cell in-
crease, but the carotene amount increased in these
experiment. This means that carotene production is
increase. Auto inducer in the growth media resulted
from cthyl acetate supernatant extract already given
their influence to 1ncrease the carotene production mn
the bacteria. Research done by Demain (1998) also
gave the same result. A 125 h after bactenial growth,
there was decline in the carotene production, be-
cause all nutrient in the media was already consume
by bacteria and auto inducer would be also con-
sumed in the end. Because of decreasing auto induc-
er in the growth media, carotene production de-
creased too (Roche et al., 2004). In conclusion that
carotene production in the local isolate was induced
by ethyl acetate extract supernatant.

REFERENCES

Demain, A.L. 1998. Induction of Microbial Secondary Metabo-
lism. Int. Microbiol. 1. Massachusetts.

Dong, W_, F. Luo, Y. Du, X. Bai & X. Li. 2005. Production and
Properties of an Inhibitor of the Pseudomonas Autoinducer
by Pseudomonas aeruginosa. Can. J. Microbiol. 51.

Emantoko, S., Y. Fransiscus & S. Dewiyana. 2005. Isolation
and Characterisation of Local Isolate Bacteria that Produce
Carotene. Research Report. LPPM Universitas Surabaya.

Pearson J.P., L. Passador, B.H. Iglewski & E.P. Greenberg.
1994. A Second yV-Acylhomoserine Lactone Signal Pro-
duced by Pseudomonas aeruginosa. Proc. Nat. Acad. Sci.
USA. 92: 1490-1494. »

Roche, D.M., J.T. Byers, D.S. Smith, F.G. Glandsorp, D.R.
Spring & M. Welch. 2004. Communication Blackout? Do
N-Acyl Homoserine Lactone-Degrading Enzym Have any
Role in  Quorum  Sensing?  Society.  (online).
mic.sgmjournals.org. Downloaded 2 March 2006.

Whiteley, M., K M. Lee & E.P. Greenberg. 1999. Identification
of Genes Controlled by Quorum Sensing in Pseudomonas
aeruginosa. PNAS. 96: 13904-9.

Withers, HL. & K Nordstorm. 1998. Quorum-Sensing Acts at
Initiation of Chromosomal Replication in Escherichia coli.
(online). www.pnas.org. Downloaded 1 August 2006.

Increasing of Carotene Production from Local Isolate when Using Additional Supernatant

Jrom Bacterial Culture in their Growth Medium



JOURNAL bfAPPLIED AND INDUSTRIAL
BIOTECHNOLOGY
in TROPICAL REGION

ISSN: 1979-9748
hitp:/fwww biotechindonesia.org

1979-9748

AT

9 974814

Bambang Prasetya, Prof. Dr. Ir.
Research Center for Biotechnology-LIPI

Ekowati Chasanah, Dr.
Research Center for Marine an Fisheries Product Processing and Biotechnology

Harieko Irianto, Prof. Dr.
Research Center for Marine and Fisheries Product Processing and Biotechnology

Hayati Minarsih, Dr.,
Indonesian Biotechnology Research Institute for Estate Crops

Karden Mulya, Dr.
Indonesian Center for Agricultural Biotechnology and Genetic Resources Research
and Development (ICABIOGRAD) '

Komang G. Wiryawan, Dr.
Bogor Agricultural University

Puspita Lisdiyanti, Dr.
Research Center for Biotechnology-LIPI

Satya Nugrone, Dr.
Research Center for Biotechnology-LIPI

Setiarti Soekotjo, M.Sc.
Bioteen-ITI



Siswa Setyahadi, Dr.
Center for the Assesment and Application of Bioindustrial Technology-BPPT

Sony Suharsono, Dr.
Bogor Agricultural University

Tri Muji Ermayanti, Dr.
Research Center for Biotechnology-L.IP1

Wahyu Purbowasito, Dr.

Center for the Assesment and Application of Biotechnology-BPPT

Eko Wahyu Putro & Rudiyanto

Abbas Sahebghadam Letfi, Prof. Dr.
National Institute for Genetic Engineering and Biotechnology, Iran

Don-Hee Park, Prof.
Chonnam University, Korea

Inez Hortenze Slamet Loedin, Dr.
International Rice Research Institute, Phillipine
Seung Koo Song, Prof.

Pusan National University, Korea

T. Watanabe, Prof.
Kyoto Unversity, Japan

Verlop, Prof.
VTI, Germany



http://www.biotechindonesia.org/index-jaib-article.php?id_volume...

JOURNAL of APPLIED AND INDUSTRIA/I:.B_]T%ECHNOLOGY in TROPICAL REGION Vol.1, 2008
| (special edition)

® Increasing of Carotene Production from Loca..l Isolate when Using Additional Supernatant from Bacterial Culture in
their Growth Medium . Sulistyo Emantoko(1), Paulina Tjandra(2), Irma Nirmalasari(2), Elisawati Wonohadi(2). (1)Faculty of
Technobiology, Surabaya University, Jalan Raya Kalirungkut Tenggilis); (2)Faculty of Pharmacy, Surabaya University, JI. Raya
Kalirungkut (Tenggilis)
| Full Text |

* Biosurfactants Production from Azotobacter sp. and its Appli-cation in Biodegradation of Petroleum Hydrocarbon.
Qomarudin Helmyl*, Pujawati Suryatmana2, Edwan Kardenal, Naoyuki Funamizu3, Wisjnupraptol. 1Department of
Environmental Engineering, Faculty of Civil and Environmental Engineering, Institut Teknologi Bandung, Jalan Ganesha 10
Bandung Indonesia. 2Laboratory of Soil Science, Faculty of Agricultural, Padjajaran University Jatinangor Indonesia
3lLaboratory of Engineering on Sustainable Sanitation, Hokkaido University, Japan

| Full Text |

* Jatropha Seed Cake as Unconventional Substrate for Biosur-factant Production by Azotobacter vinelandii.
Qomarudin Helmyl1*, Cynthia E.L. Latunussal, Pujawati Suryatmana2, Edwan Kardenal, Wisjnupraptol . iDepartment of
Environmental Engineering, Faculty of Civil and Environmental Engineering, Institut Teknologi Bandung, Jalan Ganesha 10
Bandung Indonesia 2Laboratory of Soil Science, Faculty of Agriculture, Padjajaran University, Jatinangor, Indonesia

| Full Text |

e Studies of Antibacterial Activity from Cinnamon Extract towards the Damage of Pathogenic Bacteria . Sarmauli
Irianti Manurungl*, Adolf Parhusipl, Francisca Kirana Wibawal. 1Food Technology Department Universitas Pelita Harapan,
Lippo Karawaci Tangerang 15811

| Full Text |

¢ Application of Bioactivators to Produce Organic Fertilizer from Seaweed Processing Waste. Murdinah1*, Rahmi2, S.
Hermanto2. 1Research Center for Marine and Fisheries Product Processing and Biotechnology 2Faculty of Sains and Technology,
UIN, Jakarta.

| Full Text |

® Folic-Acid Assay Technique by Protein-Ligand Binding Method Using Folate Binding Protein from Cow Milk as
Binder Protein. Mohamad Sadikinl*, Mardiana2, Indriati P. Harahap2. 1Department of Biochemistry and Molecular Biology,
Faculty of Medicine, University of Indonesia, Jalan Salemba 6, Jakarta 10430 2Department of Health Analyst, Jakarta Health
Polytechnique Institute III

| Full Text |

* Bioethanol from Hydrolysatehydrolysates of Corncob Residue. Titi Candra Sunartil, E.T. Resital, H. Surbektil, Nur
Richana2. 1Department of Agroindustrial Technology, Bogor Agricultural University, PO Box 220, Bogor 16002, Indonesia.
2Research Institute for Agricultural Postharvest, Ministry of Agriculture, Jalan Tentara Pelajar No.2 Bogor 16111, Indonesia

| Full Text | A

1ofl 12/11/2011 9:27





