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Abstract:

Probiotic drinks are an example of many alternatives to maintain
human health, especially the digestive system. Bacterial isolates from
sea cucumber, especially in the intestinal organs, has been proven
capable to fight the growth of pathogenic bacteria. The ability of
these isolates has more benefits that are useful as an inoculum in
probiotic drinks. The purpose of this study was to determine the
antibacterial and enzymatic potential of 3 types of intestinal bacteria
of black sea cucumber (Rothia sp., Listeria sp., and Micrococcus sp.).
This research was conducted in January-March 2019 with a
preliminary test method in the form of an antibacterial test then
followed by an enzymatic test (amylolitic, proteolytic, and
cellulolytic). Quality test of probiotic drinks was also carried out and
compared with the SNI standard. The result showed that the bacterial
isolates from Rothia sp., Listeria sp., and Micrococcus sp. has the
ability to inhibit and fight diarrhea-causing bacteria (Bacillus cereus).
These isolates also capable to degrade protein and amylum, therefore
produced SNI-approved probiotic drinks’ quality. The average
diameter of the inhibition zone in the preliminary tests was 19.15
mm, therefore classified as strong activity category. The results in the
proteolytic test, showed the diameter of the inhibiton zone produced,
ranged from 5,12 — 6,10 mm. Later on, the diameter of the inhibition
zone on amylolitic test, ranged from 5,67 — 7,23 mm. Observation of
the probiotic drinks’ qualities containing isolates of Micrococcus sp.
showed to have a slight difference with other samples due to the
liquid’s character is unhomogenous and tends to precipitate.

Index Term: Probiotics, Rothia sp., Listeria sp., Micrococcus sp.,
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Introduction:

Sea cucumbers or holothurians (Holothuroidea,
Echinoderms) are one of the specific and easily
recognizable groups of marine biota. Sea
cucumber’s body shape in general is cylindrical,
extending from the tip of the mouth to the anus
(orally-aborally). The mouth is at the anterior end
and the anus is at the posterior end. Sea cucumbers
contain bioactive as an antibacterial ingredient.
Extracts of sea cucumbers can damage the cell
walls and cell membranes of pathogenic bacteria
[1]

Bacteria are a class of organisms that do not have a
nuclear envelope. Bacteria have genetic
information in the form of DNA that is not
specifically localized [2]. Bacteria can play a role
in human life, such as preservatives and against
pests and diseases [3].

Lactic acid bacteria (LAB) have amylolytic
properties, namely lactic acid bacteria that can
utilize starch as a substrate. Lactic acid bacteria
also produce extracellular amylase. Lactic acid
bacteria can ferment starch directly into lactic acid
[4]. LAB is a bacterium that is classified as having
a key role in the food world. The use of LAB in
culinary is chosen. It has a function as a food-grade
microorganism which is a microbe that does not
threaten human health because it does not produce
toxins. LAB was chosen because it contains
microbes that are beneficial to the body [5].

This research is a follow-up study from
Pringgenies et al. (2018)[6], using 3 isolates,
namely Rothia sp., Listeria sp., Micrococcus sp.
The three genera are symbionts of black sea
cucumbers. The bacteria were carried out
preliminary tests by looking for isolates that were
active against the pathogenic bacteria Bacillus
cereus and continued with enzymatic tests.

Methods:

This research was conducted on January-March
2019. Isolates Rothia sp., Listeria sp., and
Micrococcus sp. was taken from the digestive
symbiont of Black Sea Cucumber (Holothuria atra)
in Bandengan Beach, Jepara. Exploratory method
was used in this research. The explamatory method
is a study of concept consolidation of preliminary
research which can be used in a wider scope of
research [7]. Prelinimary test was the initial step
necessary to this research. The tests were
implemented by observing the antibacterial

activities in Rothia sp., Listeria sp., dan
Micrococcus sp. against Bacillus cereus pathogen,
using methods by Rahmiati & Mumpuni (2018)[8].

Enzymatic assay was conducted by seeing the
proteolytic, amylolitic, and cellulolitic activities.
The enzymatic assay was implemented using
Marine Zobell agar medium, enriched with specific
substances. The proteolytic assay was carried out
to see the probiotic isolate candidate using
enriched media with skim milk (1%). The
amylolitic assay was carried out to see the
amylolytic enzyme production using soluble starch
(1%) enriched media. The cellulolitic assay was
carried out to see the cellulolitic enzyme
production using CMC (1%) enriched media [9].

Method of application of bacteria into probiotic
beverages, was carried out with several production
steps. The Total Lactic Acid test was condcted
using Total Plate Count (TPC) method referring to
Fardiaz (1993)[10]. The ash & water content were
also analyzed using meathods referring to Wahyudi
(2015)[11] and Masykur & Kusnadi (2015)[12].

Result:

The preliminary test results in this study were that
Listeria sp. has a very strong antibacterial activity
by showing an inhibition zone of 20 mm in
diameter. While Rothia sp. and Micrococcus sp.
have an inhibition zone smaller than 10 mm which
indicates that their antibacterial activity is weak
based on the diameter of the inhibition zone
according to David & Stout (1971)[13]. These
results prove that the gut bacteria of black sea
cucumbers can inhibit bacterial growth. This is by
research conducted by Sari & Ma'ruf (2014)[14].

Table 1: Preliminary Test Result

No Bacteria Isolate |Inhibit zone diameter
(mm)
1. Listeria sp. 12,5
2. Rothia sp. 28
3. | Micrococcus sp. 22,7

Inhibit zone by Dvid and Stout (1971), D= >20
mm, very strong, D= 10-20 mm,strong, D= 5-10
mm medium, D= <5 mm, weak.

The results of the enzymatic test on Micrococcus
sp. had the smallest proteolytic ability with an
inhibition zone diameter of 5.12 cm, Listeria sp. of
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5.75, and the smallest inhibition zone was Rothia
sp. of 5.12 cm. The isolate that had the highest
amylolytic activity was Rothia sp. with an
inhibition zone of 7.23 cm, Micrococcus sp. of
6.33, and the isolate with the lowest inhibition
zone was Listeria sp. of 5.67 cm. The results of the
enzymatic assay on the three bacterial isolates
showed that there was no cellulolytic ability at all.
The inhibition zone formed was the result of
hydrolysis of protein and starch substrates
contained in marine zobell media by protease and
amylase enzymes produced by bacterial isolates.

Table 2. Enzimatic Test Result

result in not optimally killing Bacillus cereus. This
is confirmed by Setiarto et al. (2017)[17], that
probiotics are live microorganisms in the form of
lactic acid bacteria which if consumed in sufficient
quantities will benefit the host.

Table 4. Lactic Acid Test Result

N Bacteria Degradation zone (cm)
0 Isolate Saliti . i
Amilolitik | Proteolitik | Selulolitik
L1 Listeria | 567 5,75 .
sp.
2| Microco | 6,33 6,10 .
ccus sp.
3 | Rothia | 7,23 5,12 .
sp.

The table of pH test results shows that all samples
are in the pH range of 5-6. The results of the pH
test were classified as normal probiotic milk
products. This is because the pH value of the
product with different isolates is close to the pH
45 set by the Food Standard Australia New
Zealand (2014)[15].

Table 3. Ph Test Result

No | Bacteria Isolate pH
0 Hour | 18 Hour
1. Susu murni 6 6
2. Rothia sp. 6 5
3. Listeria sp. 6 6
4. | Micrococcus sp. 6 5

The table of lactic acid test results shows that the
total lactic acid bacteria is in the range of 11.2 x
1077 CFU/mI - 31.3 x 107 CFU/mI. The value of
lactic acid based on research results is still in
accordance with SNI (2981:2009)[16], which is at
least 107 CFU/mI. Total lactic acid bacteria that
do not match the SNI standard (2981: 2009) will

No Bacteria CFU/mL SNI-Standart
Isolate (2981:2009)
1. Fresh Mik 10,9 x
-6 -8 10’
(10° & 10%)
9,9 x 10’
2. Microccus 11,2 x
sp. 10’
(10° & 10®) | 8,6 x 10’
. 7
3. | Listeria sp. 31,3 x Min. 10" CFU/ml
6 -8 10’
(10° & 10%)
27,2 X
10’
4. | Rothiasp. | 28x 10’
(10° & 10%) | 31 x 107
Discussion:

Lactic acid bacteria are microorganisms capable of
fermenting starch directly into lactic acid. Lactic
acid bacteria are the main requirement in the
manufacture of probiotics because of their role as
food grade microorganisms. These microbes will
be inserted into the human body and are able to
fight disease-causing microorganisms. Bacterial
isolates from the intestines of sea cucumbers can
be used as a source of lactic acid bacteria. Based
on this, the purpose of this study was to determine
the enzymatic activity of isolates of Rothia sp.,
Listeria sp., and Micrococcus sp. in the intestine of
Holothuria atra as a source of lactic acid bacteria.
This research was conducted in January — March
2019 with preliminary tests, enzymatic tests
(amylolytic, proteolytic, and cellulolytic), and
bacterial quality tests. The results showed that the
isolates of Rothia sp., Listeria sp., and
Micrococcus sp. able to fight the bacteria Bacillus
cereus. The zone of inhibition generated in the
preliminary test against bacteria Rothia sp.,
Listeria sp., and Micrococcus sp. respectively are
28 mm, 12,5 mm, and 22.7 mm. Based on the
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results of amylolytic and proteolytic tests, isolates
of Micrococcus sp. has the largest drop zone. The
degradation zone in the cellulolytic test did not
appear in the three isolates. Bacterial quality test
showed that the concentration of lactic acid from
the three isolates effectively inhibited the growth
of Bacillus cereus bacteria.

Conclusion:

Intestinal symbionts of sea cucumbers Rothia sp.,
Listeria sp., and Micrococcus sp. has lactic acid
levels ranging from 11.2 x 10°7 CFU/ml - 31.3 x
10n7 CFU/ml so it can kill Bacillus cereus. The
bacterial isolate has the potential to be used as a
probiotic drink.

Appendix An Appendix Title
Appendixes, if needed, is numbered by A, B, C...
Use two spaces before APPENDIX TITLE.

Acknowledgment:

The authors wish to thank A, B, C. This work was
supported in part by a grant from XYZ.

References:

1] S. Roihanah and S. Andayani. (2013). Aktivitas
Antibakteri Ekstrak Teripang
Holothuriasp.Terhadap  Bakteri  Aeromonas

hydrophila secara In vitro. J.Exp. Life Sci.,
3(1):2-10.

21 E. J. Jawetz, A. Melnick., and Adelberg.
(2005). Mikrobiologi  Kedokteran. EGC.
Jakarta.

3] Septiana, E., dan P. Simanjuntak. 2016.
Aktivitas Penghambatan Bakteri Pembentuk
Histamin dan Antioksidan Kapang Endofit
Kunyit sebagai Pengawet Alami. Biopropal
Industri., 7(1):1-8.

41 Yusmarini, Y., U. Pato, V. S. Johan., dan
Kusumaningrum, K. 2016. Karakterisasi
Bakteri Asam Laktat Amilolitik dari Industri
Pengolahan Pati Sagu. AGRITECH., 37(1): 2-
14.

51 lbrahim, A., T. Aditya.,, dan D. Fila. 2015.
Isolasi dan Identifikasi Bakteri Asam Laktat
(BAL) dari Buah Mangga (Mangfera Indica
L.). Jurnal llmiah Manuntung. 1(2):159-163.

6] Pringgenies, D., E. Yudiati, A. Djunaedi, G. W.
Santosa., dan Koesoemadji. 2018. Penelusuran
Bakteri Simbion dari Pencernaan Teripang
sebagai Antibakteri Strain MDR (Multi Drug

Resistant) sebagai Bahan Produksi Antiseptik.
SK FPIK. No. 1501-19/UN7.5.10/LT/2018.

71 Rahmanto, S. P., & Chilmawati, D. (2014).
Karakterisasi dan Uji Postulat Koch Bakteri
Genus Vibrio yang berasal dari Media Kultur
Massal Mikroalga. Journal of Aquaculture
Management and Technology, 3(4), 230-237.

6] Rahmiati., dan M. Mumpuni. 2017. Eksplorasi
Bakteri Asam Laktat Kandidat Probiotik dan
Potensinya  dalam  Menghabat  Bakteri
Pathogen. Journal of Islamic and Technology.,
3(2):14-19.

o] Devi, S. A, D. A. Wulandary., E. Saputra., S.
I. Muchlissin., dan W. A. Setyati. 2019.
Potential and Enzymatic Characterization of
Marine Yeast for Pufas from Balai Taman
Nasional Karimunjawa. Dalam: 4th
International Conference on Tropical and
Coastal Region Eco Development di Semarang
Tanggal 30-31 Oktober 2018. Universitas
Diponegoro, Semarang, pp. 1-5.

o] Fardiaz, S. 1993. Analisis Mikrobiologi
Pangan. Raja Grafindo Persada, Jakarta.

111 Wahyudi, M. 2015. Proses Pembuatan dan
Analisis Mutu Yoghurt.
http://blog.ub.ac.id/faradhilah/files/2013/12/yo
ghurt.pdf (14 Juni 2019).

21 Maskur, A., dan J. Kusnadi. 2015.
Karakteristik Kimia dan Mikrobiologi Yoghurt
Bubuk Kacang Tunggak (Vigna unguiculata
L.) Metode Pengeringan Beku (Kajian
Penambahan Starter dan Dekstrin). Jurnal
Pangan dan Agroindustri., 3(3) 1171-1179.

1131 David W. W. and Stout T. R. (1971). Disc plate
method of microbiological antibiotic assay. I.
Factors influencing variability and error. Appl.
Microbiol. 22, 659-665.

114 Sari, E. M., & Ma'ruf, W. F. (2014). Kajian
senyawa bioaktif ekstrak teripang hitam
(Holothuria edulis) basah dan kering sebagai
antibakteri alami. Jurnal Pengolahan dan
Bioteknologi Hasil Perikanan, 3(4), 16-24.

151 Food Standard Awustralia New Zealand.
Bacillus cereus.
https://www.foodstandards.gov.au/publications
/Documents/Bacillus%20cereus.pdf

116] Badan Standarisasi Nasional. Yogurt - SNI
2981 - 2009

International Journal of Contemporary Research and Review, Vol. 13, Issue. 12, Page no: BT 20221-20225

doi: https://doi.org/10.52845/rrijcrr/2022/13-12-3

Page | 20224



Delianis Pringgenies et al. Potention of Black Sea Cucumber Symbion Bacteria (Holothuria atra) as a Lactic Acid Source

1171 Setiarto, R. H. B., Widhyastuti, N., & Fairuz, I.
(2017). Pengaruh starter bakteri asam laktat
dan penambahan tepung talas termodifikasi
terhadap kualitas yogurt sinbiotik. Jurnal Riset
Teknologi Industri, 11(1), 18-30.

How to cite this article: Pringgenies, D. .,
Djunaedi, A. ., Lupita, A. H. ., Yudiati, E. ., &
Santosa, G. W. . (2022). Potention of Black Sea
Cucumber Symbion Bacteria (Holothuria atra) as a
Lactic Acid Source. International Journal of
Contemporary Research and Review, 13(12),
20221-20225. Retrieved from
https://ijcrr.info/index.php/ijcrr/article/view/976

International Journal of Contemporary Research and Review, Vol. 13, Issue. 12, Page no: BT 20221-20225
doi: https://doi.org/10.52845/rrijcrr/2022/13-12-3 Page | 20225





