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About TREPSEA 2021

In the last half century, Asia has experienced the fastest economic growth and rapid increase of
human prosperity, compared to other continents. However, ecological risks due to significant land use
changes, global environmental change and climate change-related disasters have also occurred rapidly in
Asia. The global deterioration of soils and landscape poses a significant threat to poverty reduction,
sustainable food production, and climate change adaptation and mitigation. A recent study by the
International Food Policy Research Institute (IFPRI) has estimated that the annual cost of land degradation
due to “land use and cover change” (LUCC) and the use of land-degrading management practices on static
crop and grazing land is about $300 billion. This does not include the costs related to deterioration of
ecosystem services, which may increase the estimates significantly. However, global hunger also increases,
reaching 815 million people in 2017, where about 2 billion people suffer from micronutrient-deficiencies.

In Indonesia, agriculture grows at 3.87 percent per year, which is not very low, although it does not
contribute much to poverty reduction and job creation in the country. The poverty level in September 2019
was 24.79 (9.22 percent of total population), where the majority (14.93 million or 12.60 percent) of them
are living in rural area, and the rest 9.86 million (6.56 percent) are living in urban area. Income inequality in
Indonesia is considered high, where the Gini coefficient generally has increased in the past decade or so,
from 0.32 in 1998 to 0.38 in 2007, increasing to 0.41 in 2012 and started to decrease in recent years to 0.382
in September 0of 2019 (BPS, 15 January 2020). The hunger level in Indonesia has also decreased significantly
from 44.1 million in 2004-2006 to 22.0 million in 2016-2018. Interestingly, the hunger level in urban area
is 8.2 percent of total population, whereas that in rural area is 7.57 percent. The level of stunting among
children has also decreased from 32.9 percent in 2013 to 29.9 percent in 2018, whereas the level of anemia
among pregnant women has increased from 37.1 percent in 2013 to 48.9 percent in 2018.

Higher ecological risks and more severe climate change-related disasters have more serious
consequences on food and nutritional security in Indonesia and other parts of Asia. Hunger and malnutrition
have multiple causes, and in facts many of these challenges transcend national borders. Thus, sustainable,
integrated and trans-disciplinary innovative solutions to such problems require a more holistic approach in
formulating the development strategies to diversify agricultural and food production, increase productivity,
hence generating income and employment. Tran-disciplinary approach in mitigating and adapting the
climate change related disaster are also required for more sustainable development strategies, coupled with
better strategies for disaster risk reduction and management, workable and effective programs to sustainable
development and environmental conservation, and better access to food and improved nutritional security.

Every other year, the International Conference of Transdisciplinary Research on Environmental
Problems in Southeast Asia (TREPSEA) is conducted in several cities in Indonesia. The first TREPSEA was
conducted in Makassar in 2014, the second was in Bandung in 2016, and the third was in Gorontalo in 2018.
The fourth TREPSEA Conference will be conducted as an online conference on September 16-18, 2021.
The purpose of International Conference of the Transdisciplinary Research on Environmental Problems in
Southeast Asia (TREPSEA) is to conduct integrative research of interactions between natural environment
and human-social systems in Southeast Asia to solve the environmental problems in Southeast Asia. Its
scope thus includes topics of sustainable development, agricultural and resource economics, economics,
social science, environmental science, engineering, medicine, sociology, education, etc. Transdisciplinary
Research (TDR) is defined as research efforts conducted by investigators from different disciplines and non-
academic participants working jointly to create new conceptual, theoretical, methodological, and
transnational innovations. Related stakeholders include academics, governments, development
organizations, business and industries, sponsoring institutions, civil society organizations, the media, etc.

The theme of 4th International Conference of TREPSEA will address important themes of
“Managing Ecological Risks and Natural Disasters in Southeast Asia: Challenges for Food Security, Public
Health, and Economic Welfare”. The conference will serve as an arena for stimulating academic exercise
and policy dialogues on trans-disciplinary dimensions of environmental problems in Southeast Asia,
primarily on the themes of managing ecological risk, disaster mitigation, environmental conservation, food
and nutritional security, social and economic welfare, and other related issues in sustainable development in
general. The 4th International Conference of TREPSEA will be held as an online conference on September
16-18 of 2021.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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Objectives

The objectives of the 4th International Conference of TREPSEA will address important themes of
“Managing Ecological Risks and Natural Disasters in Southeast Asia: Challenges for Food Security, Public
Health, and Economic Welfare” are as follows:

1. to stimulate academic exercise and policy dialogues on academic exercise and policy dialogues on
trans-disciplinary dimensions of environmental problems in Southeast Asia;

2. to encourage trans-disciplinary research dimensions on of environmental problems, primarily on the
themes of managing ecological risk, disaster mitigation, environmental conservation, food and
nutritional security, and

3. to update some research progress and new knowledge on managing ecological risk, disaster
mitigation, environmental conservation, food and nutritional security, and other related issues in
sustainable development in general.

Topics of TREPSEA 2021

“Managing Ecological Risks and Natural Disasters in Southeast Asia: Challenges for Food Security,
Public Health, and Economic Welfare” as the main theme of the conference and sub-themes are as follows:

Environmental Issues and Public Health

Ecological Risks and Food Security

Disaster Risks Reduction (DRR) and Disaster Management (DM)
Sustainable Agriculture and Equitable Development

Resources Management and Global Value Chain

Legal Issues and Business Ethics in Resource Management
Heavy Metal Problems and Renewable Energy

Urban Management and Community Development

Sustainable Development Goals (SDGs)

D N Al

TREPSEA 2021 Organizers

TREPSEA 2021 International Conference is organized by
e  University of Lampung (UNILA) as the host organization,

and co-organized by
e Research Institute for Humanity and Nature (RTHN),
e Bandung Institute of Technology (ITB),
e Gorontalo State University (UNG) and
e SRIREP Project (RIHN).

Supporting Organization / Institution
The conference is supported by

e TAGI (Ikatan Ahli Geologi Indonesia) and
e Future Earth.



TREPSEA-2021

IOP Publishing

IOP Conf. Series: Earth and Environmental Science

General Committee

Professor Dr. Karomani, M.Si.
Chairperson of TREPSEA 2021
University of Lampung (UNILA)

Professor Masayuki Sakakibara
Vice-Chairperson of TREPSEA 2021

Research Institute for Humanity and Nature (RIHN)

&
Ehime University (EU)

Professor Dr. Dwia Aries Tina Pulubuhu, M.A.
Hasanuddin University (UNHAS)

Professor Dr. Eduart Wolok, ST, MT
Rector of State University of Gorontalo (UNG)

Professor Dr. H. Gufran Darma Dirawan, M. EMD.
State University of Makassar (UNM)

Scientific Committee

Professor Dr. Ir. Bustanul Arifin, M.Sc.
University of Lampung (UNILA)

Dr. Lusmeilia Afriani, D.E.A.
University of Lampung (UNILA)

Professor Ir. Benjamin Sapiie, Ph.D.
Bandung Institute of Technology (ITB)

Dr. Hayati Sari Hasibuan, ST., MT.
University of Indonesia (UI)

Dr. Irwan Meilano ST, M.Sc.
Dean of Faculty of Earth Sciences and Technology,
Bandung Institute of Technology (ITB)

Dr. Idham Andri Kurnuawan
Bandung Institute of Technology (ITB)

Professor Mai Trong Nhuan
Vietnam National University, Hanoi (VNUH)

Prof. Dr. dr. Muhammad Nadjib Bustan, MPH
State University of Makassar (UNM)

1027 (2022) 011001

doi:10.1088/1755-1315/1027/1/011001

Professor Dr. Emmy Suparka
Bandung Institute of Technology (ITB)

Professor Dr. Arif Satria, SP, M.Si
Bogor Agricultural University (IPB)

Professor Dr. Hasriadi Mat Akin, M.P.
University of Lampung (UNILA)

Professor Dr. Ir. Irwan Sukri Banuwa, M.Si.
University of Lampung (UNILA)

Professor dr. Budu, Ph.D, Sp.M(K), M.Med.
Hasanuddin University (UNHAS)

Dr. Heriansyah Putra
Bogor Agricultural University (IPB)

Dr. Mirzam Abdurrachman
Bandung Institute of Technology (ITB)

Professor Katsuya Tanaka
Shiga University

Dr. rer. nat. Mohamad Jahja, S.Si., M.Si.
State University of Gorontalo (UNG)

Dr. Zaenal Abidin, M.Agr
Bogor Agricultural University (IPB)



TREPSEA-2021

IOP Publishing

IOP Conf. Series: Earth and Environmental Science

Local Committee

Professor Dr. Karomani, M.Si.
University of Lampung (UNILA)

Dr. dr. Asep Sukohar, M.Kes.
University of Lampung (UNILA)

Professor Dr. Ir. Bustanul Arifin, M.Sc.
University of Lampung (UNILA)

Dr. Ir. R. Hanung Ismono, M.P.
University of Lampung (UNILA)

Professor Dr. Ir. Irwan Sukri Banuwa, M.Si.

University of Lampung (UNILA)

Dr. Lusmeilia Afriani, D.E.A.
University of Lampung (UNILA)

Dr. Warsono
University of Lampung (UNILA)

Dr. Junaidi, S.Si., M.Sc.
University of Lampung (UNILA)

Dr. Endang Linirin Widiastuti
University of Lampung (UNILA)

Dr. Muhammad Ibnu, S.P., M.Sc.
University of Lampung (UNILA)

Dr. Ir. F.E. Prasmatiwi, M.P.
University of Lampung (UNILA)

Dr. Melya Riniarti
University of Lampung (UNILA)

Professor Ryohei Kada
Shijyonawate Gakuen University,
Osaka, Japan

Conference Secretariat

Ms. Tika Leoni Putri
University of Lampung (UNILA)

Ms. Dian Rahmalia
University of Lampung (UNILA)

Mr. Ibrohim Saputra
University of Lampung (UNILA)

Mr. Abu Hasan As-Sadili
University of Lampung (UNILA)

Mr. Myo Han Htun
Research Institute for Humanity and Nature
(RIHN)

1027 (2022) 011001

doi:10.1088/1755-1315/1027/1/011001

Professor Dr. Heryandi, S.H., M.S.
University of Lampung (UNILA)

Professor Dr. Suharso, M.Si.
University of Lampung (UNILA)

Professor Dr. Yulianto, M.Si.
University of Lampung (UNILA)

Dr. Yulia Rahma Fitriana, S.Hut., M.Sc.
University of Lampung (UNILA)

Professor Dr. Ir. Hasriadi Mat Akin, M.P.
University of Lampung (UNILA)

Professor Rudy, S.H., LL.M., LL.D
University of Lampung (UNILA)

Dr. Lukmanul Hakim, S.T., M.Sc., Eng
University of Lampung (UNILA)

Dr. Ir. Slamet Budi Yuwono, M.S.
University of Lampung (UNILA)

Dr. Novi Rosanti
University of Lampung (UNILA)

Dr. Ir. Dyah Aring Hepiana Lestari, M.Si
University of Lampung (UNILA)

Dr. Ir. Agus Hudoyo, M.Sc.
University of Lampung (UNILA)

Dr. Hendra Prasetia
University of Lampung (UNILA)

Ms. Ririn Aristiyani
University of Lampung (UNILA)

Ms. Maria Sari
University of Lampung (UNILA)

Mr. Muher Sukmayanto
University of Lampung (UNILA)

Ms. Mari Takehara
Research Institute for Humanity and Nature
(RIHN)



IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS You may also like

- Peer review declaration

Peer Review Statement

- Peer review declaration

To cite this article: 2022 IOP Conf. Ser.: Earth Environ. Sci. 1027 011002 - Peer review declaration

View the article online for updates and enhancements.

ECS Membership = Connection

ECS membership connects you to the electrochemical community:

* Facilitate your research and discovery through ECS meetings which convene
scientists from around the world;

* Access professional support through your lifetime career:
* Open up mentorship opportunities across the stages of your career;

* Build relationships that nurture partnership, teamwork—and success! c

Benefit from connecting
with your community  Join ECS! Visit electrochem.org/join

This content was downloaded from IP address 103.3.46.130 on 03/06/2022 at 02:39


https://doi.org/10.1088/1755-1315/1027/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/978/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/1764/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2004/1/011003
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuahUmFWKYAwgTWjiR43ZvKPoP8_Qq44W9riAiyM6T2k7Kb5d0ucOsjxvgrm3XkO1lBA-Tor3GAkMKHuac-jT0n1vFV-3HUEV2XG-gzwrk1-IKEENXXc25AEb8Nnc7BK_zVPWQHGCn9Y-BIxq4VkNw94r-T2SgGOFrdX3oOXDyvM5Arlz87OSysEInB28Zm3VHUH1qkHBKaQnXEsSJtTQQeICGxBja6vsAepGhgUer9x4DUP8AJoeHwQCK36-dJq7-9qRhvct9zAPzK5iWAeCUHuGWfgYijpi2kVygmh_KT5Q&sig=Cg0ArKJSzNw9EQifRMIi&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/individual-membership%3Futm_source%3DIOP%26utm_medium%3D1640x440%26utm_campaign%3D2022Membership%23community

TREPSEA-2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1027 (2022) 011002 doi:10.1088/1755-1315/1027/1/011002

Peer Review Statement

All papers published in this volume have been reviewed through processes

administered by the Editors. Reviews were conducted by expert referees to the

Brofessmnal and scientific standards expected of a proceedings journal published
y IOP Publishing.

Type of peer review: Single Anonymous

Conference submission management system: Morressier

Number of submissions received: 74

Number of submissions sent for review: 74

Number of submissions accepted: 48

éf%eptance Rate (Submissions Accepted / Submissions Received x 100):
Average number of reviews per paper: 2

Total number of reviewers involved: 49

* Contact person for queries:

Name: MYO HAN HTUN

Email: myo@chikyu.ac.jp

Affiliation: Research Institute for Humanity and Nature (RIHN) - SRIREP Project

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS You may also like

. . . - Nutritional composition and alginate
Effectiveness of using of brown algae alginate to Characlersics f Sargassur bohcystum
C. Agardh, 1824) growth in Sebesi island

immobilize the indigenous bioremediation bacteria casal Lamounaindonesia

| K Sumandiarsa, D G Bengen, J Santoso

for reducing waste water from shrimp culture erel

- Physical properties of irreversible
hydrocolloid dental impression materials
To cite this article: A Setyawan et al 2022 IOP Conf. Ser.: Earth Environ. Sci. 1027 012010 obtained from brown algae species Padina
sp.
N Hamrun, B Thalib, D Tahir et al.

- Nanopatrticles green synthesis

. . . macroalgae-based and its application and
View the article online for updates and enhancements. distribution in Indonesia — An overview

M Safaat, S Tursiloadi, B Perisha et al.

ECS Membership = Connection

ECS membership connects you to the electrochemical community:

* Facilitate your research and discovery through ECS meetings which convene
scientists from around the world;

* Access professional support through your lifetime career:

"’/j * Open up mentorship opportunities across the stages of your career;
5 s * Build relationships that nurture partnership, teamwork—and success!
Benefit from connecting F & : c
with your community  Join ECS! Visit electrochem.org/join

This content was downloaded from IP address 103.3.46.130 on 31/05/2022 at 01:49


https://doi.org/10.1088/1755-1315/1027/1/012010
https://iopscience.iop.org/article/10.1088/1755-1315/584/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/584/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/584/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/584/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/584/1/012016
https://iopscience.iop.org/article/10.1088/1742-6596/1073/5/052018
https://iopscience.iop.org/article/10.1088/1742-6596/1073/5/052018
https://iopscience.iop.org/article/10.1088/1742-6596/1073/5/052018
https://iopscience.iop.org/article/10.1088/1742-6596/1073/5/052018
https://iopscience.iop.org/article/10.1088/1742-6596/1073/5/052018
https://iopscience.iop.org/article/10.1088/1755-1315/744/1/012067
https://iopscience.iop.org/article/10.1088/1755-1315/744/1/012067
https://iopscience.iop.org/article/10.1088/1755-1315/744/1/012067
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuW0Pvfuw4-D_EofJaltZqaLWbOKMkjN5xyJ6j3_VvTGilp2NreFQLUpO6uuPwGFkpBNglUpw-FAx19IIPVjEOIBmvqwdGX68t9Sm3g5vhuIL_F7XP2JIp0VCoLSMjJD1w6LlamM8EjlbNUOyDIe5bpcd2dhAJMPg9X2Q86wuvOwXM8nZCfSxLAXgqac2a1JHPumchLY8TIigZ7W3TrOC9t2xSrAlcW0zUl9AkGukWgA6CE5vB5JZQby6wkEcLNlWScWM08-tK7St9fjkqHI15tlT6-vyLjTI8&sig=Cg0ArKJSzD6jjE1LsDvv&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/individual-membership%3Futm_source%3DIOP%26utm_medium%3D1640x440%26utm_campaign%3D2022Membership%23community

TREPSEA-2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1027 (2022) 012010 doi:10.1088/1755-1315/1027/1/012010

Effectiveness of using of brown algae alginate to immobilize
the indigenous bioremediation bacteria for reducing waste
water from shrimp culture
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Abstract. Bacillus coagulans T1.2, an indigenous bacterium from shrimp ponds in East
Lampung, has been found to reduce total ammonia nitrogen (TAN). The purpose of this study
was to know the effectivity of immobilization of bacterial by sodium alginate from marine brown
algae to reduce wastewater pollution from shrimp culture. The brown algae, Sargassum sp. and
Padina sp., were collected from Pesisir Barat and Ketapang beach, Lampung. Alginate was
extracted from both Sargassum and Padina by alkali method. The bacterial immobilization beads
were made by mixed Bacillus coagulans suspension with alginate (1:3 v/v) and formed beads by
1,5 ml syringe without needle. In the in vitro study, the immobilized bacteria were submerged in
artificial wastewater (2 beads ml') and incubated for 20 days. The control group includes the
same bacteria without immobilization. The TAN was measured and the viability of bacteria was
evaluated after the incubation period. The results showed that using alginate from Sargassum sp.
and Padina sp. as a matrix of immobilization indigenous bacterial Bacillus coagulans effectively
and significantly reduce the content of Total Ammonia Nitrogen (TAN) in wastewater. The
viability of bacteria immobilized with the alginate of Sargassum sp. and Padina sp. better than
the bacterial treatment without immobilization.

1. Introduction

In the last five years, the national shrimp production volume has shown a positive growth trend with an
average growth of 15.7% [1]. Shrimp production that occurs continuously will cause problems of
decreasing environmental carrying capacity. This happens because biochemical processes involving
suspended particles, inorganic nitrogen, and phosphorus nutrients in the cultivation environment will
have a direct impact on the content of ammonia, nitrite, hydrogen sulfide (H.S) compounds, and carbon
compounds that are toxic for cultivation system [2].

Bioremediation is one way to overcome these problems. The utilization of bioremediation bacteria
derived from external products is not effective to reduce organic waste in shrimp ponds due to unequal
environmental conditions. Indigenous bacteria Bacillus coagulans are expected to accelerate the
degradation process of pond waste because the habitat of these bacteria is same as current environmental
conditions. Based on previous research, Bacillus coagulans bacteria has the potential as a

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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bioremediation agent. This bacterium is not pathogenic and can reduce levels of Total Ammonia
Nitrogen (TAN) in vitro [3].

Storing isolates for a certain time can cause a decrease in bacterial bioactivity so that their potential
is not optimal. Technology improvement is needed to increase the activity of these bacteria, a potential
alternative is to improve its performance through immobilization using sodium alginate. The use of
sodium alginate was chosen because its presence is easily obtained from the extraction of brown
seaweed Sargassum sp. and Padina sp. which are plentiful in the coastal area of Lampung. Utilization
of this type of brown seaweed as a source of alginate is expected to support the potential of Bacillus
coagulans to optimally degrading TAN.

This study aimed to analyze the effectiveness of immobilization of indigenous Bacillus coagulans
bacteria to reduce TAN using sodium alginate from Sargassum sp. and Padina sp.

2. Methods

2.1. Algae Collection

This study used the brown algae Sargassum sp. and Padina sp. obtained from coastal areas in Lampung
Province. The Sargassum sp. was obtained from Pesisir Barat beach, and Padina sp. was obtained from
Ketapang Beach.

2.2. Design Experimental. This study was conducted using four treatments of immobilized bacteria to
degrade TAN in Sewage medium, both for sodium alginate from Padina and Sargassum. The four
treatments were control group that was without adding sodium alginate and bacteria (A), adding sodium
alginate without bacteria (B), adding immobilized bacteria using sodium alginate (C), and adding
bacteria without immobilization (D).

2.3. Alginate Extraction and Characterization.

2.3.1. Alginate Extraction. Alginate extraction was carried out on Sargassum sp. and Padina sp. which
has a moisture content of <15%. The alginate extraction process was preparing 100 g of Sargassum sp.
and Padina sp. powder then soaked in distilled water (1:10). After that, added 5% Na,CO3/50pM EDTA
for 24 hours. The immersion results were filtered and added with 0.13 M KCL. Then, precipitation was
carried out with 96% cold ethanol (1:1) while vigorously stirring until homogeneous and allowed to
stand for 24 hours. The precipitation results were centrifuged at 3,500 rpm for 5 minutes. The results of
the alginate extraction were then collected and dried in an oven at 60 °C overnight [4].

2.3.2. FTIR Analysis. Extraction results of Sargassum sp. and Padina sp. the functional groups were
analyzed using the FTIR (Fourier Transform Infra-Red) Spectroscopy method. The test compared
extracted alginate from Sargassum sp. and Padina sp. with commercial alginate. This test was weighing
of 1 mg samples, then mixed with 100 mg of KBr. Then pressed for = 10 minutes in 8-10 psi, until a
thin pellet is obtained. The pellet was inserted into the cell holder and the spectra were made for analysis

[5].

2.4. Bioremediation Bacteria Culture and Immobilization
The immobilization followed an entrapment method using Bacillus coagulans bacteria. Bacillus
coagulans is an indigenous bacterium from traditional tiger shrimp ponds in Mulyosari Village, Pasir
Sakti District, East Lampung Regency, Lampung Province. These bacteria have the potential as
biodegradation agents to reduce TAN [3].

Bacillus coagulans bacteria were cultured in 1000 mL liquid SWC (Sea Water Compete) medium.
The SWC medium consists of 5 g bacto peptone, 1 g yeast extract, 3 ml glycerol, 75% distilled water,
and 25% sterile seawater. And then the bacteria were incubated for 24 hours at 30 °C. These bacterial
culture was mixed with Na-Alginate solution extracted from Sargassum sp. (5%) for Padina sp. (10 %)
in a ratio (1:3) (bacteria:Na-alginate(v/v)).
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The mixture was printed using a syringe 0.1 mL and dripped it drop by drop in a container that
already contains a 0.2 M CaCl2 solution for the gelatinization process to form alginate beads (balls).
The alginate beads were stored in the refrigerator for 6 hours. After that, the alginate beads were washed
with physiological NaCl and put in 150 mL of sewage medium [6].

2.5. Sewage medium assay

Sewage medium is a TAN simulation medium consisting of 13.5 g K;HPO4; KH,PO4 0.7 g; MgCl,.6H,O
0.1 g; NaHCOs 0.5 g; FeCl3.6H,0 0.014 g; CaCl,.2H>0 0.18 g; NH4C1 0.1 g; EDTA 0.2 g [7]. The using
of immobilized Bacillus coagulans bacteria 1 — 2 balls/mL into sewage medium. Incubation was carried
out at 24°C using a shaker (100 rpm) for 20 days [8].

2.6. Total ammonia nitrogen (TAN) reduction

Analysis of TAN content was carried out at the beginning and end of the study. The steps in the analysis
of TAN content include: standard ammonia solution prepared with a concentration of 0.1; 0.2; 0.4; 0.6;
0.8; 1 mg/L. This standard solution is used to determine the standard curve for ammonia. From each
filtered sample, 10 mL was taken, and then 0.5 mL of phenol solution (CcHsOH) was added and
homogenized. After that, 0.5 ml of 0.5% sodium nitroprusside (CsFeNgNa,O) solution and 1 ml of
oxidizing solution were added. The oxidizing solution consisted of an alkaline citrate solution
(C¢HsNa3zO7) and 5% sodium hypochlorite (NaClO). The samples were allowed to stand for 1 hour (28—
31°C). The absorbance was measured using a spectrophotometer with 640 nm wavelength. The
absorbance value was entered in standard curve formula to determine TAN content in sewage medium

[9].

2.7. Statistical Analysis

Statistical analysis was tested with One Way ANOVA using the SPSS 22.0 program to determine the
level of difference between treatments. If there was a difference between treatments, then further test of
LSD (Least Significant Difference) with 95% confidence interval.

3. Results and Discussion

3.1. Yields

The yield is a percentage between the weight of the final product and the weight of dry samples used
during extraction. Determination of yield is useful for knowing the results of Sargassum
sp. and Padina sp extraction. The results showed that the yield of Na-Alginate from 100 g Sargassum
sp. powder extraction was 19.80%. This value was lower than previous study that it reached 40.34%
[10], but it higher than several previous studies 17.39% [11], and 12.88% [12].

Meanwhile, the yield of 100 g of Padina sp. extraction reached 14.44%. This value was lower than
the results of previous studies, which reached 25% of the dry weight of Padina sp. extracted [13]. The
factors that affect the yield of alginate include: type of seaweed used, conditions of seaweed grow place
or habitat (light intensity, wave size or current, water-nutrition, etc.), climate, and the extraction method
used, as well as how to handle it [14].

In the extraction process, using Na,CO3 solvent was considered to separate cellulose and alginate in
brown algae cells. The concentration of Na,COs used during the extraction process also affects the yield
produced. A high concentration of Na>,COj3 can produce more yield [15].

3.2. FTIR (Fourier Transform Infra-Red) Spectra Analysis

The FTIR test was carried out at 4000 — 650 cm-1 wave length on 32 scanned samples and 4 cm-1
resolution. The test was conducted to determine the presence of chemical bonds in organic compounds
in Sargassum sp. and Padina sp. extract. The results of functional group analysis were compared with
data from various references to confirm the presence of functional groups representing a sodium
alginate bond at a certain wavelength (Table 1).
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Table 1. Functional group of alginate based on FTIR spectra.

[Wavelength (cm™))
Na-Alginate Na—Algmate Na-Alginate Functional Group Wavelength
Sargassum sp. Padina sp. Commercial Interpretation Reference (cm™)
Extract Extract P
3332.2 3272.6 3227.9 Hydroxyl Group (O-H) 3200 — 3500
2937.1 2929.7 2877.5 Aliphatic Group (C-H) 2850 — 30001
1595.3 1595.3 1580.4 COO-asymmetric 1620017
1394.0 1401.5 1416.4 COO-symmetric 1410017
— (18]
1028.7 1028.7 1319.5 Manuronic Acid and 817,82 — 1315
Carboxyl Group (C-O) and 1000 -
v IToup 130001
857.3 1021.3 Guluronic Acid 817,82 — 102918
Na-Padina sp.
120 = Na-Commersial
= Na-Sargassum sp.
100
N
3 80
=
£ 60
=
£ 40
£
& 1595.3; 59.683
20
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Wavenumber (cm™)

Figure 1. FTIR spectra of sodium alginate.

Vibration spectra at 3200 — 3500 cm-1 indicate the presence of a hydroxyl group (O—H) bonded to
hydrogen, vibrations at 2850 — 3000 cm-1 indicate the presence of aliphatic compounds, and at 1000 —
1300 cm-1 indicate the presence of a carboxyl group (C— O) [16]. Vibration spectra at 1620 cm-1
indicated the presence of COO-asymmetric and at 1410 cm-1 indicated the presence of COO-symmetric
[10]. Vibration spectra at 817.82—1315 cm-1 indicated the presence of mannuronic acid, and at 817.82—
1029 cm-1 indicated the presence of guluronic acid [18]. The presence of mannuronic acid and
guluronic acid means that the sample contains alginate compounds [19].

The FTIR test results on samples of Sargassum sp., Padina sp., and commercial alginates (Figure
1.) showed slightly different spectral patterns. The sodium alginate extracted from Padina sp. has a
lower spectrum pattern than sodium alginate extracted from Sargassum sp. and commercial alginates
(Figure 1). This happens because other functional groups are also filtered during the sample
purification process. However, the extraction results from Sargassum sp. and Padina sp. are still
identified as sodium alginate because it has met the standard by having 3 spectral peaks consisting of
hydroxyl groups, COO-asymmetric, and COO-symmetric [17].
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3.3. Analysis TAN (Total Ammonia Nitrogen)

Analysis of TAN content was carried out to determine the effectiveness of immobilization of Bacillus
coagulans bacteria using sodium alginate from Sargassum sp. and Padina sp. The TAN content at the
beginning treatment was 0.45 — 0.48 mg/L, then decreased until the end of the study. The decrease TAN
content occurs because Bacillus coagulans bacteria can utilize TAN compounds as metabolism for their
growth [3].

The results showed the utilization of immobilized bacteria Bacillus coagulans with sodium alginate
from Sargassum sp. and Padina sp. can increase the activity of bacteria better than free cells. This is
known based on the decrease in TAN content in both treatments. Both treatments had a higher reduction
in TAN levels than Bacillus coagulans without immobilization (Figure 2.). The utilization of immobilized
bacteria can absorb nitrogen better than free cells [20].

The highest decrease TAN content occurred in immobilization treatment of Bacillus coagulans
bacteria using sodium alginate with Sargassum sp. The decrease TAN content in this treatment reached
60% (Figure 2). At the end of study, the results of One Way ANOVA test showed that there were
differences in concentration of TAN in each treatment (0<0.05). The results of LSD test showed that
each treatment had significantly different results. Thus, assumed that immobilization of Bacillus
coagulans bacteria using sodium alginate matrix from Sargassum sp. and Padina sp. can to increase
activity of these bacteria to reduce TAN significantly.

1.4

1.2

0.8

0.6

-
0.4 ’ 0
°- L L
, HE. [
A B C D

Treatments

TAN (mg L)

N

B 1st day Sargassum M Padina

Figure 2. TAN Concentration in Sewage Medium: (A) Control (without adding
sodium alginate and bacteria), (B) Adding sodium alginate (C) Adding
immobilized bacterial using sodium aginate (D) Adding bacteria without
immobilization. The values is average of TAN concentration =+ standard deviation
(SD).
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Figure 3. Viability of bacteria in Sewage medium which treated by sodium
alginate immobilization matrix from Sargassum (A) and Padina (B); A: Control,
B: Immobilization of Bacillus coagulans with Na-Sargassum sp., C:
Immobilization of Bacillus coagulans with Na-Padina sp., D: Bacillus
coagulans without immobilization.

3.4. Bacterial Viability

The bacterial viability test was performed to determine the density of bacteria that grew in sewage
medium. This method has counted the colonies that grow on agar medium. The bacterial counts were
performed on free cells detached from alginate beads. During the research process, bacteria were
released from the alginate beads and counted as free cells. The cells released from the alginate beads
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occurred due to the diffusion of nutrients in alginate beads, causing a decrease in density and rigidity of
the gel matrix. The use of sodium alginate concentration also affects the strength of matrix protection in
holding cells out of the alginate bead [21].

Figure 3 showed that immobilization of Bacillus coagulans bacteria using sodium alginate from
Sargassum sp. had the highest viability and was more stable than other treatments. Meanwhile, in the
treatment of immobilized Bacillus coagulans using sodium alginate from an extract of Padina sp. and
Bacillus coagulans without immobilization occurred decrease in bacterial viability until the end of the
study. The decreased viability of bacteria in a medium can be caused by a reduction source of nutrients
in the media, and saturation of the growth of bacteria is achieved [22].

Some factors cause decreased bacterial viability, including availability and amount of bacteria
concentration in the samples. Bacterial growth biomass can also be affected by nutrients in the media.
The lack of nutrients in the media for the needs of microorganisms causes the metabolism of Bacillus
coagulans bacteria is not optimal so that the bacterial density decreases [23].

4. Conclusion

Based on the results, it was concluded that the immobilization of endogenous bacterium Bacillus
coagulans using sodium alginate from Sargassum sp. and Padina sp. extract effective to reduce the
content of Total Ammonia Nitrogen (TAN). The treatment showed that the viability of bacteria was
better than Indigenous Bacillus coagulans without immobilization.
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