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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.
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Metrics based on Scopus® data as of April 2020

i j l i h l h l b l
Cites per document Year Value
Cites / Doc. (4 years) 2010 0.000
Cites / Doc. (4 years) 2011 0.333
Cites / Doc. (4 years) 2012 0.643
Cites / Doc. (4 years) 2013 0.088
Cites / Doc. (4 years) 2014 0.295
Cites / Doc. (4 years) 2015 0.321
Cites / Doc. (4 years) 2016 0.484
Cites / Doc. (4 years) 2017 0.343
Cites / Doc. (4 years) 2018 0.469
Cites / Doc. (4 years) 2019 0.451
Cites / Doc (3 years) 2010 0 000

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2010 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2010 33.33
2011 25 00

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2010 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2010 0
Uncited documents 2011 2
Uncited documents 2012 8
Uncited documents 2013 268

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

Impact Factor
The journal has an impact factor and is covered in main abstracting and indexing services

thieme.com OPEN

Ads by 

Stop seeing this ad Why this ad? 
We'll try not to show that ad againAd closed by 

0.4

0.6

0.8

2010 2012 2014 2016 2018

0

4k

8k

2010 2012 2014 2016 2018

0

0.4

0.8

2010 2012 2014 2016 2018

0

20

40

2010 2012 2014 2016 2018

0

8k

16k

2010 2012 2014 2016 2018

0

8k

16k

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCQ70mYxZYNjAN4GstOUPz-un2ATcoue3X4Hgne2NDMCNtwEQASCQ2cd7YOkCoAGg7o3NA8gBAagDAcgDwwSqBPgBT9DRabkUxHUGI1Mvb55XrykPr6KtmmWcIIzE5xLB0g9ImeKVNX7YECqRmROxyz0Izt5n6cCkXyiS5VX6P169GXO1QxrzHB0QnQim2LtroJVDB9wn0hWphybngT-Ch11zKlv-V0ljkUCZWlh0HqkazOv_FxuAJ6BYtVWaK1JSFIqhtB6b7I4-YOTlefh6x11wvnNLob-7tg3NOeodJTc5RbmUGMLYUMcmGjzQvvaErX2psO_hK7m6ncvRXnUoQ_JBd8qJ5CHXCjIPeJHFZSvKLObArToMTmCLTZwb7emSMUzsd6YxVa7cEo6wHd1JkswaflfiebjB-afABNiPvemiA5AGAaAGZoAHyJHyMogHAZAHAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBggAEAIYGrEJOA-UH22E5E6ACgGYCwHICwG4DAHYEwqIFAI&ae=1&num=1&cid=CAMSeQClSFh3ldzmSoMXK5CDBxH1avYS1ZbyVPfEsQqKHEbjxWhxzpMPi02uMC8enjLIRu5buD67XxUzZtZuWMLRYNpko5t9oxdyyGH5J3XTDpczynSYiPa9yijdmckSMM1j9Rt8qeTpZdI_qHFibZVTZ1pLVUCUQ_yz7Z0&sig=AOD64_27KQE9b47VLVXEhjO0srxccTqRgA&client=ca-pub-7636113250813806&nb=0&adurl=https://www.thieme.com/books-main/internal-medicine/product/2166-seminars-in-respiratory-and-critical-care-medicine%3Fgclid%3DCjwKCAjwgOGCBhAlEiwA7FUXklmoLjNcfk2ltWeIwQFH1EW_Su905NcGy6IY_cMMFLU6mOTzHKceJxoCmdIQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCQ70mYxZYNjAN4GstOUPz-un2ATcoue3X4Hgne2NDMCNtwEQASCQ2cd7YOkCoAGg7o3NA8gBAagDAcgDwwSqBPgBT9DRabkUxHUGI1Mvb55XrykPr6KtmmWcIIzE5xLB0g9ImeKVNX7YECqRmROxyz0Izt5n6cCkXyiS5VX6P169GXO1QxrzHB0QnQim2LtroJVDB9wn0hWphybngT-Ch11zKlv-V0ljkUCZWlh0HqkazOv_FxuAJ6BYtVWaK1JSFIqhtB6b7I4-YOTlefh6x11wvnNLob-7tg3NOeodJTc5RbmUGMLYUMcmGjzQvvaErX2psO_hK7m6ncvRXnUoQ_JBd8qJ5CHXCjIPeJHFZSvKLObArToMTmCLTZwb7emSMUzsd6YxVa7cEo6wHd1JkswaflfiebjB-afABNiPvemiA5AGAaAGZoAHyJHyMogHAZAHAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBggAEAIYGrEJOA-UH22E5E6ACgGYCwHICwG4DAHYEwqIFAI&ae=1&num=1&cid=CAMSeQClSFh3ldzmSoMXK5CDBxH1avYS1ZbyVPfEsQqKHEbjxWhxzpMPi02uMC8enjLIRu5buD67XxUzZtZuWMLRYNpko5t9oxdyyGH5J3XTDpczynSYiPa9yijdmckSMM1j9Rt8qeTpZdI_qHFibZVTZ1pLVUCUQ_yz7Z0&sig=AOD64_27KQE9b47VLVXEhjO0srxccTqRgA&client=ca-pub-7636113250813806&nb=7&adurl=https://www.thieme.com/books-main/internal-medicine/product/2166-seminars-in-respiratory-and-critical-care-medicine%3Fgclid%3DCjwKCAjwgOGCBhAlEiwA7FUXklmoLjNcfk2ltWeIwQFH1EW_Su905NcGy6IY_cMMFLU6mOTzHKceJxoCmdIQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCQ70mYxZYNjAN4GstOUPz-un2ATcoue3X4Hgne2NDMCNtwEQASCQ2cd7YOkCoAGg7o3NA8gBAagDAcgDwwSqBPgBT9DRabkUxHUGI1Mvb55XrykPr6KtmmWcIIzE5xLB0g9ImeKVNX7YECqRmROxyz0Izt5n6cCkXyiS5VX6P169GXO1QxrzHB0QnQim2LtroJVDB9wn0hWphybngT-Ch11zKlv-V0ljkUCZWlh0HqkazOv_FxuAJ6BYtVWaK1JSFIqhtB6b7I4-YOTlefh6x11wvnNLob-7tg3NOeodJTc5RbmUGMLYUMcmGjzQvvaErX2psO_hK7m6ncvRXnUoQ_JBd8qJ5CHXCjIPeJHFZSvKLObArToMTmCLTZwb7emSMUzsd6YxVa7cEo6wHd1JkswaflfiebjB-afABNiPvemiA5AGAaAGZoAHyJHyMogHAZAHAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBggAEAIYGrEJOA-UH22E5E6ACgGYCwHICwG4DAHYEwqIFAI&ae=1&num=1&cid=CAMSeQClSFh3ldzmSoMXK5CDBxH1avYS1ZbyVPfEsQqKHEbjxWhxzpMPi02uMC8enjLIRu5buD67XxUzZtZuWMLRYNpko5t9oxdyyGH5J3XTDpczynSYiPa9yijdmckSMM1j9Rt8qeTpZdI_qHFibZVTZ1pLVUCUQ_yz7Z0&sig=AOD64_27KQE9b47VLVXEhjO0srxccTqRgA&client=ca-pub-7636113250813806&nb=1&adurl=https://www.thieme.com/books-main/internal-medicine/product/2166-seminars-in-respiratory-and-critical-care-medicine%3Fgclid%3DCjwKCAjwgOGCBhAlEiwA7FUXklmoLjNcfk2ltWeIwQFH1EW_Su905NcGy6IY_cMMFLU6mOTzHKceJxoCmdIQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCQ70mYxZYNjAN4GstOUPz-un2ATcoue3X4Hgne2NDMCNtwEQASCQ2cd7YOkCoAGg7o3NA8gBAagDAcgDwwSqBPgBT9DRabkUxHUGI1Mvb55XrykPr6KtmmWcIIzE5xLB0g9ImeKVNX7YECqRmROxyz0Izt5n6cCkXyiS5VX6P169GXO1QxrzHB0QnQim2LtroJVDB9wn0hWphybngT-Ch11zKlv-V0ljkUCZWlh0HqkazOv_FxuAJ6BYtVWaK1JSFIqhtB6b7I4-YOTlefh6x11wvnNLob-7tg3NOeodJTc5RbmUGMLYUMcmGjzQvvaErX2psO_hK7m6ncvRXnUoQ_JBd8qJ5CHXCjIPeJHFZSvKLObArToMTmCLTZwb7emSMUzsd6YxVa7cEo6wHd1JkswaflfiebjB-afABNiPvemiA5AGAaAGZoAHyJHyMogHAZAHAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBggAEAIYGrEJOA-UH22E5E6ACgGYCwHICwG4DAHYEwqIFAI&ae=1&num=1&cid=CAMSeQClSFh3ldzmSoMXK5CDBxH1avYS1ZbyVPfEsQqKHEbjxWhxzpMPi02uMC8enjLIRu5buD67XxUzZtZuWMLRYNpko5t9oxdyyGH5J3XTDpczynSYiPa9yijdmckSMM1j9Rt8qeTpZdI_qHFibZVTZ1pLVUCUQ_yz7Z0&sig=AOD64_27KQE9b47VLVXEhjO0srxccTqRgA&client=ca-pub-7636113250813806&nb=8&adurl=https://www.thieme.com/books-main/internal-medicine/product/2166-seminars-in-respiratory-and-critical-care-medicine%3Fgclid%3DCjwKCAjwgOGCBhAlEiwA7FUXklmoLjNcfk2ltWeIwQFH1EW_Su905NcGy6IY_cMMFLU6mOTzHKceJxoCmdIQAvD_BwE
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAVXW1tbW251bGwsWzIsMTNdLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsdHJ1ZV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8__MwX88rb-yiny21LpOovUNNyW8tjUfto1kpxqfDWh1-XciaTeo12Te_Kme14hAox7zBJZ4XT7MuAxPm68iIg-J8Ls-UpM8IPVyK3M5TbQsVPaQjlj0Q0ZSf9Zq1zsXN-uo00_Nl9xBnjBquBEFi0kd_ntwh-Rs_SeSZhx-rLwCIJ13NpcgJK_kB2FgrOlp44vrkC5HabMxFdGWLjMKgI8TW6YrebiiWjPLh-bTLsFbqZcGY9whlsiih_aVZcILroLNj34t89MBai-77MsbyqYo9MIlIe75SFYJ1D,FBV3Kp6S-3CGMpI6u1PLIA&source=display


IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Preface
To cite this article: 2020 IOP Conf. Ser.: Earth Environ. Sci. 589 011001

 

View the article online for updates and enhancements.

This content was downloaded from IP address 103.26.12.68 on 23/03/2021 at 06:22

https://doi.org/10.1088/1755-1315/589/1/011001
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv1Rwsrd910UIlUwPWTfUrNDeJsCSDV5kym33xaLfGF5FKOCPb4eMRPKqRXRX8g92ZGNQZo5pchysxiXVXVlJid1GXGxNLm_ul86gfadcoVxnNjZD6kGvSfR4RulIeN8p2O0cTHdek6lKZZ5V-uq16B95G1tF7rfA4K54RV7FyrOvRFbOVNQ4r9geOusPEt6iVlh3r-FDPtfFxzH08UE548fichzcjM1QkXNAc49RoKHZ9j3BTulMEUpoJOIqE_dc0EkjLlnwoz_MHP2bfGjFHB&sig=Cg0ArKJSzBg-qv_8RQPs&adurl=https://ecs.confex.com/ecs/240/cfp.cgi%3Futm_source%3DIOPPW%26utm_medium%3DBanners%26utm_campaign%3D240Abstract%26utm_content%3DApr9


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.

Published under licence by IOP Publishing Ltd

TREPSEA 2018

IOP Conf. Series: Earth and Environmental Science 589 (2020) 011001

IOP Publishing

doi:10.1088/1755-1315/589/1/011001

1

 

 

 

 

 

 

Preface 

3rd International Conference of the Transdisciplinary 

Research on Environmental Problems in Southeast Asia 

(TREPSEA 2018) 

1.  About TREPSEA 2018 

 

The International conference of the Transdisciplinary Research on Environmental Problems in 

Southeast Asia (TREPSEA) aims 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 geoscience, environmental science, engineering, 

medicine, economy, culture, education, and administration. 

 

 

 
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 translational innovations. Related stakeholders include sponsoring 

intuitions, governments, development organizations, business and industries, civil society (inhabitant, 

NGO’s etc.), and the media. 

Our vision of TREPSEA conference is to become a unique and leading international conference on 

transdisciplinary research studies in varieties of environmental problems of Asia’s countries especially 

ASEAN countries. And our Mission is to share, discuss and exchange knowledge, experience and 

outcome of transdisciplinary research on environmental problems with various stakeholders. 

The 3
rd 

international conference of the Transdisciplinary Research on Environmental Problems in 

Southeast Asia (TREPSEA 2018) was held on August 11 – 12, 2018 at State University of Gorontalo’s 

Hotel TC Damhil UNG in Gorontalo city, Sulawesi, Indonesia. 
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TREPSEA 2018 conference featured oral and poster presentations and workshop, and participants 

presented, shared and discussed their experience on the following topics: 

 

4 Main Topics of TREPSEA 2018  

 

 

1. Disaster Mitigation: 

 

o Volcanic Eruption 

o Flood 

o Earthquake 

o Tsunami 

o Landslide 

o Groundwater 

 

 

2. Sustainable Development and 

Environmental Preservation: 

 

o Heavy Metal Problem 

o Conversion of Waste to Energy 

o Renewable Energy 

 

 

3. Measure and Improvement to 

Urban Environmental Problems: 

 

o Urban Management and 

Community Development 

o Urban Transportation Planning 

o Traffic Control and Surveillance 

System 

o Garbage Problem 

o Waste Water Problem  

 

 

4. Food and Human Security: 

 

o Food  

o Security problems  

 

2.  TREPSEA 2018 General Committee 

 

Prof. Masayuki Sakakibara, Ph. D. 

Chairperson  

Research Institute for Humanity and Nature (RIHN) & 

Ehime University 

 

Prof. Dr. Fenty Usman Puluhulawa, M.Hum, 

Vice-Chairperson 

State University of Gorontalo 

 

General Committee Members 

 

Prof. Dr. Dwia Aries Tina Pulubuhu, M.A. 

Hasanuddin University  

 

Prof. Dr. Emmy Suparka 

Bandung Institute of Technology  

 

Prof. Dr. Syamsu Qamar Badu, M.Pd. 

Rector of State University of Gorontalo 
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Dr. Arif Satria, SP, M.Si 

Bogor Agricultural University  

 

Prof. Dr. H. Gufran Darma Dirawan, M. EMD., 

State University of Makassar 

 

Scientific Committee Members 

 

Ir. Benjamin Sapiie, ITB 

Prof. Budu, UNHAS 

Dr. Hayati Sari Hasibuan, UI 

Dr. Heriansyah Putra, IPB 

Prof. Hiroki Kasamatsu, EU 

Dr. Eng. Imam Achmad Sadisun, ITB 

Prof. Katsuya Tanaka, RCSE, SU 

Prof. Mai Trong Nhuan, VNUH 

Dr. Lukman AR Laliyo, UNG 

Dr. rer. nat. Mohamad Jahja, UNG 

Prof. Dr. Muh. Nadjib Bustan (MD), UNM 

Dr. Zaenal Abidin, IPB  

 

Local Committee Members 

 

Head: Dr. Sc.Yayu Indriati Arifin, UNG 

Secretary: Deasy Natalia Botutihe, M.Si, UNG 

Lanto Ningrayati Amali, Ph.D, UNG 

Novriyanto Napu, Ph.D, UNG 

Dr. Lilan Dama, UNG 

Dr. Sunarty Eraku, UNG 

Raflin Hinelo, M.Si, UNG 

Intan Novianti Manyoe, MT, UNG 

 

Abbreviation 

 

EU: Ehime University 

IPB: Bogor Agricultural University  

ITB: Bandung Institute of Technology 

RCSE, SU: Research Centre for Sustainability and Environment, Shiga University  

UI: University of Indonesia 

UNG: State University of Gorontalo  

UNHAS: Hasanuddin University  

UNM: State University of Makassar 

VNUH: Vietnam National University, Hanoi 
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3.  Special Guest 

 

o Prof. Dr. Syamsu Qamar Badu, M.Pd. 

Rector of State University of Gorontalo (UNG) 

4.  Keynote and Invited Speakers 

 

o Prof. Dr. Ir. Nelson Pomalingo, M.Pd  

The Regent of Gorontalo Regency 

  

o H. Hamim Pou, S.Kom, MM  

The Regent of Bone Bolango Regency 

  

o Prof. Dr. Ir. Mahludin H. Baruwadi, M.P  

Vice Rector for Academic Affairs  

State University of Gorontalo (UNG)  

 

o Ms. Kana Furusawa  

Vice Secretary General, 

 The Japanese Geoparks Network 

5.  Organizers 

 

o Research Institute for Humanity and Nature (RIHN), Japan 

o State University of Gorontalo (UNG), Indonesia 

o Ehime University (EU), Japan 

o Bandung Institute of Technology (ITB), Indonesia 

o Muhammadiyah University of Gorontalo (UMGo), Indonesia 

6.  Manuscripts for TREPSEA 2018 

 

Although more than 120 abstracts were received and presented in TREPSEA 2018 conference, 52 

manuscripts were accepted for reviewing processes. Only 37 manuscripts were finally accepted for the 

publication process. 
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7.  TREPSEA 2018 Photos 

 

 
 

 
 

TREPSEA2018’s Ice Breaking Dinner 
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TREPSEA2018’s Event Photos 
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TREPSEA2018’s Event Photos 
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The Effect of Chitosan of Ark Clam Shells to Reduce Pb and 
Hg Level and Amount of Bacteria in the Blood Cockles 
Meatball  

Margaretha Solang1, Djuna Lamondo1, Syam S Kumaji1, Novri Y Kandowangko1 

 

1Department of Biology, Faculty of Mathematics and Natural Science, Gorontalo State 
University, Indonesia  
 
Corresponding Author: margarethasolang@ung.ac.id 

Abstract. Chitosan of ark clams shell is regarded as untapped waste; it has potential as a heavy 
metal chelating agent and anti-bacterial. The objective of this research is to examine the effect 
of chitosan of the ark clams shell as a chelating agent to decrease of Pb and Hg level in the blood 
cockles meatball. This research is also aimed at exploring the capability of chitosan of the shell 
in decreasing the bacteria within blood cockle meatball. This research conducted complete 
randomized design with the provision of five-level of chitosan concentration, i.e., 0%, 0.5%, 1%, 
1.5%, 2.0%. Atomic-Absorbent Spectrophotometric (AAS) method used to examine the level of 
Pb and Hg within the meatball, while the total of bacteria was determined by using Total Plate 
Count (TPC) method. The data were analyzed by using Analysis of Variance (ANOVA) and 
Least Significant Difference (LSD) test. The results reveal that the administration of chitosan of 
ark clam on blood cockle meatballs reduced Pb levels from 0.195 ppm to 0.168 ppm, while Hg 
levels reduced from levels of 0.018 to 0.008 ppm, and the number of bacteria from 2.4 x 102 to 
1.4 x 102 colony/g. In conclusion, the chitosan of the ark clams shell can ensure the safety of the 
meatball product. 
 
Keywords. Blood cockles; chitosan; Pb; Hg; bacteria 

1. Introduction 
Blood cockle (Anadara granosa) has red-coloured pigments which contain haemoglobin. Blood cockle 
can be found in the muddy part of the coastal area. Blood cockle is one of the sea products which is rich 
in protein. This protein content made blood cockle as an alternative food to fulfil the protein need of for 
the community. Blood clam or cockle can be processed to make meatballs. Meatballs are an alternative 
meal which can generally be found across Indonesia, including in Gorontalo. Meatballs made from blood 
cockle is a variation of the type of meatballs as meatball is usually made from beef, fish, and chicken. 

In addition to having high protein content, blood cockle also contains heavy metals from the 
environment where the cell is found such as plumbum (Pb) and mercury (Hg) [1,2]. Besides, blood 
cockle is also vulnerable to bacteria contamination. Blood cockle which contains heavy metals and 
bacteria can cause health problems when it is consumed in a large proportion. Therefore, to maintain 
the food security of the blood cockle products, there is a need to reduce the heavy metal properties or 
bacteria within the product, hence the product made from blood cockle is safe to be consumed.  
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One of the alternatives to reduce the heavy metal content and bacteria is by utilizing the ark clam 
shell into chitosan that can be applied in the food processing. Chitosan is the chitin that has been rid of 
its acetyl compound through deacetylation process. Previous research showed that the utilization of 2% 
chitosan from white shrimp could reduce the effect of Pb in tofu clam [3]. Besides, chitosan also has 
antioxidant and anti-bacterial properties [4-6].  

One of the residues from the clam shell that can be utilized as chitosan is the shell of ark clam. This 
utilization of ark clam shell as chitosan is also an alternative for waste management into a product of 
economic value. This study was aimed at evaluating the effect of chitosan derived from ark clam shell 
as a chelating agent for Pb and Hg, as well as reducing the number of bacteria in the meatball made from 
blood cockle.  
 
2. Materials and Methods 
The ingredients of meat meatball are blood cockle, spices (salt, pepper, turmeric, onion, and garlic), 
tapioca starch, rice flour, egg, and water. Blood cockles were taken from the Boalemo regency of 
Gorontalo province. The ingredients to create chitosan are ark clam shell, NaOH, HCl, distilled water, 
HNO3. The ingredients to check the number of bacteria are Plate Count Agar (PCA), acetate acid 1%, 
alcohol 70%, aquades, BPW (Buffered Peptone Water 0,1%), and spiritus. Research tools consist of 
AAS (Atomic absorption spectrophometer), glass equipment, microwave tube, and Nessler tube, 
desiccator, oven, boiling pan, stove, knife, cutting plate, lab cloth, spoon, and bowl. This research used 
completely randomized design with 5 types of chitosan concentrates (0%; 0.5%; 1%; 1.5%; and 2.0%) 
which applied into the meatball mixture. The measurement of Pb and Hg level was measured using the 
AAS from ZEEnit 700. The level of Hg and Pb were measured in mg/kg. Whereas, the level of microbes 
were calculated using the TPC. Amount of microbes are calculated in cell/mL. The data of the Pb and 
Hg and bacteria level were analyzed using the ANOVA and least significance difference (LSD). 

3. Result and Discussion  
3.1. Level of Pb in blood cockle meatball  
The result of the ANOVA test showed that the level of Pb in blood cockle meatball supplemented with 
the chitosan from the ark clam shell was significantly reduced (p = 0.000). The level of Pb in meatball 
supplemented with chitosan from the ark clam shell with the concentrate of 0%; 0.5%; 1%; 1.5%, and 
2% in sequence are 0.195 ppm, 0.182 ppm, 0.176 ppm, 0.169 ppm, 0.168 ppm (see Table 1). The LSD 
test showed that supplementation of 0.5% chitosan was able to reduce the level of Pb in blood cockle 
meatball. 

Table 1. Level of Pb in blood cockle meatball supplemented with chitosan derived from ark clam 
 

No Formula Level of Pb (ppm) The maximum level of pollutant  
SNI 7387:2009 

1 Meatball without chitosan 0.195  
2 Meatball with 0.5% 

chitosan 
0.182 1.5 ppm  

3 Meatball with 1% 
chitosan  

0.176  

4 Meatball with 1.5% 
chitosan 

0.169  

5 Meatball with 2% 
chitosan 

0.168  

Indonesian National Standard (SNI) 7387:2009: on the level of Pb in fish and fisheries product 
including molluscs, crustacean, echinoderms, amphibian, and reptile. 
Administration of chitosan made from ark clam reduced the Pb level in blood cockle meatball. 

Similar research showed that the concentrate and length of soaking of the chitosan from white shrimp 
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also significantly influenced the reduction of Pb in the meat of the tofu clams [3]. Reduction of Pb level 
in blood cockle meatball due to the administration of chitosan from ark clam is suspected due to the 
chitosan which has an amino group and hydroxyl chains, hence made chitosan to have a high chemical 
reaction and caused the polyelectrolyte of the cation. This cation polyelectrolyte character caused the 
chitosan to have a role as an ion exchanger and functioned as heavy metal (Pb) absorbent. 

The amino group can bond with heavy metal Pb. The amino group as a chelating agent will bind the 
Pb. The Pb that binds with the amino group (NH2) will form Pb (NH2)2. In this condition the heavy 
metal that is bound in amino group will stabilize the Pb, thus, the toxic property of this heavy metal Pb 
will be reduced. The higher the chitosan concentration administered to the mixture the higher the number 
of an amino group (NH2) that will be able to bind the level of heavy metal Pb.  

Pb level in meatball where chitosan from ark clam is administered range between 0.168 – 0.182 ppm.  
The lowest level of Pb (0.168 ppm) is obtained through the administration of highest level of chitosan, 
2%. Level of Pb in meatball supplemented with chitosan from ark clam is below the level of maximum 
Pb pollutant standard set by SNI 7387:2009, that is 1.5 ppm (for fish and fisheries product, including 
molluscs, crustacean, echinoderms, amphibian, and reptile) [7]. This study showed that chitosan derived 
from the shell of ark clam has potential as a food security-keeper for a claims-based meal. 

 
3.2. Level of Hg in blood cockle in meatball 
The ANOVA test showed that the level of Hg for blood cockle meatball which receives chitosan from 
ark clam had experienced significant reduction (p = 0,000) of its Hg level. The average Hg for blood 
cockle meatball supplemented with chitosan derived from ark clam shell with the concentrate of 0%; 
0,5%; 1%; 1,5%; and 2% in sequence are 0.018 ppm, 0.009 ppm, 0.008 ppm, 0.008 ppm, 0.008 ppm 
(Table 2).  

The result of the LSD test showed that the administration of chitosan with different concentration 
resulted in a significant difference in mercury level in the meatball that receives no chitosan 
administration. However, the administration of various chitosan concentrate resulted in a similar 
mercury level.  

 
Table 2. Level of Hg (ppm) in blood cockle meatball with the administration of chitosan 

derived from ark clam 
 

No Formula Levels of Hg 
(ppm) 

Maximum allowed level of pollutant 
SNI 7387:2009 

1 Meatball without 
chitosan 

0.018  

2 Meatball with 0.5% 
chitosan 

0.009 1 ppm  

3 Meatball with 1% 
chitosan 

0.008  

4 Meatball with 1.5% 
chitosan 

0.008  

5 Meatball with 2% 
chitosan 

0.008  

Indonesian National Standard (SNI) 7387:2009: Level of Hg on fish and fisheries products including 
molluscs, crustacean, echinoderm, amphibian, and reptile. 
 

Administration of chitosan made from the shell of ark clam on the blood cockle meatball has proven 
to reduce the level of Hg from 0.018 ppm to 0.008 ppm. The lowest level of mercury is obtained through 
the administration of 2% of chitosan. The reduction of Hg in blood cockle meatball is parallel to the 
increase of chitosan concentration administered to the meatball. The reduction of Hg level in the 
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meatball is suspected due to the group N in chitosan which reaction is by binding the pollutant metal 
[8].  

Level of mercury in meatball supplemented with chitosan derived from ark clam is below the allowed 
standard of Hg set by the SNI 7387:2009, that is 1 ppm (for fish and fisheries products including 
molluscs, crustacean, echinoderms, amphibian, and reptile) [7]. This means that the chitosan made from 
the shell of the ark clam has the potential to reduce the Hg in the meatball, thus, safe to be consumed. 

 
3.3. Quantity of bacteria in the blood cockle meatball   
The results showed that administration of chitosan derived from ark clam significantly (p = 0.000) 
reduced amount of bacteria in the blood cockle meatball. The average amount of bacteria in the meatball 
constantly reduced along with the increase of chitosan concentration administered to the blood cockle 
meatball. Based on the results of TPC analysis show that a total value of bacteria in the blood cockle 
meatball which receive the chitosan treatment with the following concentration 0%, 0.5%, 1%, 1.5%, 
and 2% in sequence were: 2.4 x 102 colony/g, 1.8 x 102 colony/g, 1.8 x 102 colony/g, 1.6 x 102 colony/g, 
and 1.4 x 102 colony/g (see Table 3). 

The LSD test showed that an amount of bacteria in meatball that receive chitosan made from ark 
clam shell is significantly different with a number of bacteria in blood cockle meatball with no chitosan 
administration. This result also showed that the 0.5% concentrate of chitosan was able to reduce the 
amount of bacteria in the meatball.  
 

Table 3. Total bacteria (colony/g) in blood cockle meatball that receive ark clam chitosan. 
 

No Formula Total bacteria 
(colony/g) 

Limit TPC value (SNI No. 7388: 
BPOMRI 2016) 

1 Meatball without 
chitosan 

2.4 x 102  

2 Meatball with 0.5% 
chitosan 

1.8 x 102 5 x 105 colony/g 

3 Meatball with 1% 
chitosan 

1.8 x 102  

4 Meatball with 1.5% 
chitosan 

1.6 x 102  

5 Meatball with 2% 
chitosan 

1.4 x 102  

Note: Indonesian National Standard (SNI) 7388:2009; Drug and food security control agency of 
the Republic of Indonesia (BPOMRI), 2016: maximum level of allowed pollutant bacteria in fish 
and fisheries products including steamed or boiled and or fried molluscs, crustacean, and 
echinoderm. 
 

An average amount of bacteria decreased following the increase of chitosan concentrate. The average 
amount of bacteria in blood cockle meatball was 2.4 x 102 colony/g to 1.4 x 102 colony/g. The smallest 
amount of bacteria exists in the administration of 2% chitosan. The result from other research showed 
that the concentration of pure chitosan influenced the total log of the microbes, texture (mucus), fungus 
appearance, smell, and visual acceptance of the wet noodle [9]. Besides, the chitosan from the sampling 
clam of 0.01 μg/disk and 0.02 μg/disk [10] and chitosan made from the shrimp skin with the concentrate 
of 1.5% reduce the number of kamaboko bacteria in kurisi fish [11]. 

The chitosan made from the ark clam shell has the ability to reduce the number of bacteria in blood 
cockle meatball as it has positive polycation that is able to inhibit the growth of bacteria and fungus [12]. 
Chitosan has amino group (NH2), which in its further reaction would be protonated to become NH3+ 
which will be able to bind the negative load within the membrane of the bacteria in amino group (NH3+) 
owned by the chitosan will was able to formed a strong bond with the characteristics of the membrane 
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of the microbe that has negative load. This creates depolarization of the membrane of the microbe cell, 
hence disturb the integrity of the microbe cell. Thus, the membrane of the cell becomes unable to 
regulate the circulation of the substance to and from the cell. As a consequence, the membrane of the 
cell was destroyed and experienced lysis hence; the metabolism activity will be inhibited and caused 
death for the microbe [13,14].  

The amount of bacteria in blood cockle meatball is below the maximum allowed Indonesian National 
Standard (SNI) for steam or boiled and or fried fish and fisheries product including molluscs, crustacean, 
and echinoderms that is 5 X 102 colony/g) [7,15]. This study showed that the chitosan made from the 
shell of the ark clam has the potential to be used for food safekeeping from bacteria.  

4. Conclusions 
Chitosan made from the shell of the ark clam has the ability to significantly reduce the level of Pb, Hg, 
and bacteria in the blood cockle meatball. Therefore, administration of chitosan made from the shell of 
the ark clam to blood cockle meatball can produce safer to be consumed. 
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Abstract
Chitosan of ark clams shell is regarded as untapped waste; it has potential as a heavy metal chelating agent and anti-

bacterial. The objective of this research is to examine the effect of chitosan of the ark clams shell as a chelating agent

to decrease of Pb and Hg level in the blood cockles meatball. This research is also aimed at exploring the capability of

chitosan of the shell in decreasing the bacteria within blood cockle meatball. This research conducted complete

randomized design with the provision of five-level of chitosan concentration, i.e., 0%, 0.5%, 1%, 1.5%, 2.0%.

Atomic-Absorbent Spectrophotometric (AAS) method used to examine the level of Pb and Hg within the meatball,

while the total of bacteria was determined by using Total Plate Count (TPC) method. The data were analyzed by using

Analysis of Variance (ANOVA) and Least Significant Difference (LSD) test. The results reveal that the administration

of chitosan of ark clam on blood cockle meatballs reduced Pb levels from 0.195 ppm to 0.168 ppm, while Hg levels

reduced from levels of 0.018 to 0.008 ppm, and the number of bacteria from 2.4 × 10  to 1.4 × 10  colony/g. In

conclusion, the chitosan of the ark clams shell can ensure the safety of the meatball product.
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