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PREFACE

International Conference on Life and Applied Sciences for Sustainable Rural Development
(ICLAS-SURE) is an annual international event organized by Institute of Research and Community
Service, Universitas Jenderal Soedirman (Unsoed), Indonesia. Universitas Jenderal Soedirman
(Unsoed) is one of the outstanding National University in Indonesa, which is located in Purwokerto,
Central Java, Indonesia. This university was established by Minister of Higher Education and Science,
Republic Indonesia, based on Presidential Decree No. 195 dated September 23, 1963. Since 1963,
Universitas Jenderal Soedirman has been experiencing on rural resource development as well as

community services.

Following the success of the 1 and 2™ ICLAS-SURE, this year, the Institute of Research and
Community Service, Universitas Jenderal Soedirman, organize The 3rd ICLAS-SURE. The
vision of Jenderal Soedirman University is to be globally recognized as a university that focuses on
sustainable rural and local wisdom development. Hopefully, this core competence in sustainable
rural development shall initiate the university to be nationally and internationally renowned as the
center of rural community empowerment. To achieve this vision and cope with the COVID 19
pandemic, this year, we bring the particular theme, "Interdisciplinary approaches and applied
technologies for sustainable rural-environmental resources based on local wisdom before and during
COVID-19 pandemic". COVID-19 has led to a significant loss of output, employment, and income,
affecting rural development. To develop a sustainable rural development, we must fulfil three basic
needs, i.e. people welfare improvement, protection of natural, landscape, and cultural resources, and

food security through a sustainable farming production.

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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PEER REVIEW DECLARATION

All papers published in this volume of IOP Conference Series: Earth and Environmental Science have
been peer reviewed through processes administered by the Editors. Reviews were conducted by expert
referees to the professional and scientific standards expected of a proceedings journal published by
IOP Publishing.

The ICLAS-SURE committee is committed to maintaining the highest level of integrity in the content
published paper in The 3rd ICLAS-SURE. All the papers we received have been peer-reviewed.
There are two steps of the review process we conducted

1. Preliminary Review

All papers submitted to ICLAS-SURE must fit the scope of The 3" ICLAS-SURE. The scope
was cehecked by the Editorial board. Then all of the papers had undergone a plagiarism check,
English grammar check, and double-blind review by two reviewers. Based on the reviewer
comments and the result of plagiarism and grammar check, we decided the paper which can be
processed to the next step

e Type of peer review: Double-blind, author and reviewer identities are hidden to each
other

e Scope: Biosciences, Agriculture, Engineering and applied sciences for rural
development.

e Plagiarism and grammar checking: Turnitin & Grammarly

¢ Conference submission management system: Open Conference Systems (OCS).

2. Content review

The papers passed the first review were reviewed to the next step, review by Scientific Committee
and reviewers. The from the following aspects: Originality, Methodology, Novelty and Scientific
Structure.

Type of peer review: Double-blind by Scientific Committee and reviewers
Number of abstract presented : 182 titles

Number of submissions paper sent for review : 113 papers

Number of submissions accepted: 45 papers

Acceptance Rate (Number of Submissions Accepted / Number of Submissions
Received X 100): 39,8 %

e  Average number of reviews per paper: 2 round

e Total number of reviewers involved: 22 reviewers

Contact person for queries:

Eko Murdyantoro AM

Jenderal Soedirman University, Jawa Tengah, Indonesia
Email ; icmasure.lppm@unsoed.ac.id

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.
Published under licence by IOP Publishing Ltd 1


mailto:icmasure.lppm@unsoed.ac.id

Table of contents

Volume 746
2021

Previous issueNext issue

3rd International Conference on Life and Applied Sciences for Sustainable Rural
Development (ICLAS-SURE 2020) November 18-19, 2020 Central Java,
Indonesia

Accepted papers received: 09 April 2021
Published online: 13 May 2021

Open all abstracts, in this issue

Preface

011001
THE FOLLOWING ARTICLE ISOPEN ACCESS
The 3+ International Conference on Life and Applied Sciences for Sustainable Rural

Development (ICLAS-SURE)http://iclas.conference.unsoed.ac.id/

Open abstract, The 3rd International Conference on Life and Applied Sciences for Sustainable Rural
Development (ICLAS-SURE) http://iclas.conference.unsoed.ac.id/ View article, The 3rd International
Conference on Life and Applied Sciences for Sustainable Rural Development (ICLAS-SURE)
http://iclas.conference.unsoed.ac.id/ PDF, The 3rd International Conference on Life and Applied
Sciences for Sustainable Rural Development (ICLAS-SURE) http://iclas.conference.unsoed.ac.id/

011002

THE FOLLOWING ARTICLE ISOPEN ACCESS

Peer Review Declaration
Open abstract, Peer Review Declaration View article, Peer Review Declaration PDF, Peer Review
Declaration

Agriculture for Rural Development

012001

THE FOLLOWING ARTICLE ISOPEN ACCESS

Comparative study between cow and goat milk yogurt based on composition and
sensory evaluation

A Ibrahim, R Naufalin, E Muryatmo and H Dwiyanti

Open abstract, Comparative study between cow and goat milk yogurt based on composition and
sensory evaluation View article, Comparative study between cow and goat milk yogurt based on
composition and sensory evaluation PDF, Comparative study between cow and goat milk yogurt
based on composition and sensory evaluation

012002

THE FOLLOWING ARTICLE ISOPEN ACCESS
Homegardening for food and nutritional security and for biodiversity conservation
during the pandemic times



https://iopscience.iop.org/volume/1755-1315/746
https://iopscience.iop.org/issue/1755-1315/745/1
https://iopscience.iop.org/issue/1755-1315/747/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001
http://iclas.conference.unsoed.ac.id/
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011001/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011002
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011002/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/011002/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012001/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002

B. Mohan Kumar

Open abstract, Homegardening for food and nutritional security and for biodiversity conservation
during the pandemic times View article, Homegardening for food and nutritional security and for
biodiversity conservation during the pandemic times PDF, Homegardening for food and nutritional
security and for biodiversity conservation during the pandemic times

012003
THE FOLLOWING ARTICLE ISOPEN ACCESS
Induce resistance of rice plants against bacterial leaf blight by using salicylic acid

application
W S Suharti and N W A Leana

Open abstract, Induce resistance of rice plants against bacterial leaf blight by using salicylic acid
application View article, Induce resistance of rice plants against bacterial leaf blight by using salicylic
acid application PDF, Induce resistance of rice plants against bacterial leaf blight by using salicylic
acid application

012004
THE FOLLOWING ARTICLE ISOPEN ACCESS
Effect of edible coating application by spraying method on the quality of red chili during

storage
C Wibowo, P Haryanti and R Wicaksono

Open abstract, Effect of edible coating application by spraying method on the quality of red chili
during storage View article, Effect of edible coating application by spraying method on the quality of
red chili during storage PDF, Effect of edible coating application by spraying method on the quality of
red chili during storage

012005
THE FOLLOWING ARTICLE ISOPEN ACCESS

Key drivers of organic rice productivity in Sleman and Magelang Regencies

Laksmi Yustika Devi, Irham, Subejo, Esti Anatasari, Azizatun Nurhayati and Arif Wahyu Widada
Open abstract, Key drivers of organic rice productivity in Sleman and Magelang Regencies View
article, Key drivers of organic rice productivity in Sleman and Magelang Regencies PDF, Key drivers
of organic rice productivity in Sleman and Magelang Regencies

012006

THE FOLLOWING ARTICLE ISOPEN ACCESS

Nutrient digestibility, intake rate, and performance of Indonesian native cattle breeds
fed rice straw ammoniation and concentrate

Muhamad Bata, Sri Rahayu and Efka Aris Rimbawanto

Open abstract, Nutrient digestibility, intake rate, and performance of Indonesian native cattle breeds
fed rice straw ammoniation and concentrate View article, Nutrient digestibility, intake rate, and
performance of Indonesian native cattle breeds fed rice straw ammoniation and

concentrate PDF, Nutrient digestibility, intake rate, and performance of Indonesian native cattle
breeds fed rice straw ammoniation and concentrate

012007
THE FOLLOWING ARTICLE ISOPEN ACCESS

Functional properties of hydrothermally modified lesser yvam (Dioscorea esculenta)

starch

Laksmi Putri Ayuningtyas, Ashri Mukti Benita and Desy Triastuti

Open abstract, Functional properties of hydrothermally modified lesser yam (Dioscorea esculenta)
starch View article, Functional properties of hydrothermally modified lesser yam (Dioscorea
esculenta) starch PDF, Functional properties of hydrothermally modified lesser yam (Dioscorea
esculenta) starch



https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012002/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012003/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012004/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012005
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012005/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012005/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012005/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012005/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012006/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012007/pdf

012008

THE FOLLOWING ARTICLE ISOPEN ACCESS

Extraction time optimization of antibacterial activities of kecombrang flower extract
with microwave assisted extraction (MAE) method

R Naufalin, Erminawati, N Herliya and N Latifasari

Open abstract, Extraction time optimization of antibacterial activities of kecombrang flower extract
with microwave assisted extraction (MAE) method View article, Extraction time optimization of
antibacterial activities of kecombrang flower extract with microwave assisted extraction (MAE)
method PDF, Extraction time optimization of antibacterial activities of kecombrang flower extract
with microwave assisted extraction (MAE) method

012009
THE FOLLOWING ARTICLE ISOPEN ACCESS

Volatile compounds profile of some Indonesian shallot varieties

Siti D Indrasari, Desi Arofah, Kristamtini, Sudarmaji and Dody D Handoko

Open abstract, Volatile compounds profile of some Indonesian shallot varieties View article, Volatile
compounds profile of some Indonesian shallot varieties PDF, Volatile compounds profile of some
Indonesian shallot varieties

012010

THE FOLLOWING ARTICLE ISOPEN ACCESS

The implementation of rice's Good Agricultural Practices (GAP) in Panarukan-Situbondo
G. 1. A. Yekti and Y. Suryaningsih

Open abstract, The implementation of rice’s Good Agricultural Practices (GAP) in Panarukan-
Situbondo View article, The implementation of rice's Good Agricultural Practices (GAP) in
Panarukan-Situbondo PDF, The implementation of rice's Good Agricultural Practices (GAP) in
Panarukan-Situbondo

012011

THE FOLLOWING ARTICLE ISOPEN ACCESS

Triple helix as an empowerment strategy for labor fishermen: a proposed model
through action research study

Laeli Budiarti, Christina Tri Setyorini, Dewi Susilowati, Warsidi, Purnama Sukardi and Miftahul
Jannah

Open abstract, Triple helix as an empowerment strategy for labor fishermen: a proposed model
through action research study View article, Triple helix as an empowerment strategy for labor
fishermen: a proposed model through action research study PDF, Triple helix as an empowerment
strategy for labor fishermen: a proposed model through action research study

012012

THE FOLLOWING ARTICLE ISOPEN ACCESS

Farmers' term of trade in Indonesia: an overview during pandemic COVID-19

M Pinilih, D Rakhmawati and R Rosyidi

Open abstract, Farmers’ term of trade in Indonesia: an overview during pandemic COVID-19 View
article, Farmers' term of trade in Indonesia: an overview during pandemic COVID-19 PDF, Farmers'
term of trade in Indonesia: an overview during pandemic COVID-19

012013

THE FOLLOWING ARTICLE ISOPEN ACCESS

The factors contributing to the sustainability of agribusiness MSMEs in Sukoharjo
Regency during the Covid-19 pandemic

[ Khomah, N Setyowati, M Harisudin, R K Adi and A Qonita

Open abstract, The factors contributing to the sustainability of agribusiness MSMEs in Sukoharjo
Regency during the Covid-19 pandemic View article, The factors contributing to the sustainability of



https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012008/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012009
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012009/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012009/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012009/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012009/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012010
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012010/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012010/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012010/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012010/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012011/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012012
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012012/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012012/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012012/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012012/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013/meta

agribusiness MSMEs in Sukoharjo Regency during the Covid-19 pandemic PDF, The factors
contributing to the sustainability of agribusiness MSMESs in Sukoharjo Regency during the Covid-19
pandemic

012014

THE FOLLOWING ARTICLE ISOPEN ACCESS

Marker identification and phylogenetic analysis of saline tolerant rice varieties
Suprayogi, P S Dewi, E Oktaviani, AW Aisya and R G N Prasetia

Open abstract, Marker identification and phylogenetic analysis of saline tolerant rice varieties View
article, Marker identification and phylogenetic analysis of saline tolerant rice varieties PDF, Marker
identification and phylogenetic analysis of saline tolerant rice varieties

012015

THE FOLLOWING ARTICLE ISOPEN ACCESS

Perspectives on the development of local food policy using the Analytical Hierarchy
Process

P Arsil, K E Sularso, A Mulyani and N F Hardana

Open abstract, Perspectives on the development of local food policy using the Analytical Hierarchy
Process View article, Perspectives on the development of local food policy using the Analytical
Hierarchy Process PDF, Perspectives on the development of local food policy using the Analytical
Hierarchy Process

012016
THE FOLLOWING ARTICLE ISOPEN ACCESS

Adaption of local rice cultivars Banten to drought environment

Rusmana, S Ritawati, | Rohmawati and E P Ningsih

Open abstract, Adaption of local rice cultivars Banten to drought environment View article, Adaption
of local rice cultivars Banten to drought environment PDF, Adaption of local rice cultivars Banten to
drought environment

012017
THE FOLLOWING ARTICLE ISOPEN ACCESS

Antioxidant activity of kecombrang preserving powder using foam mat drying method
R Naufalin, Erminawati, R Wicaksono, A T Febryani and N Latifasari

Open abstract, Antioxidant activity of kecombrang preserving powder using foam mat drying
method View article, Antioxidant activity of kecombrang preserving powder using foam mat drying
method PDF, Antioxidant activity of kecombrang preserving powder using foam mat drying method

Biosciences for Rural Development

012018

THE FOLLOWING ARTICLE ISOPEN ACCESS

A comparison of the effectiveness banana stem sap and virgin coconut oil on diabetic
wound healing

Yunita Sari, Atyanti Isworo, Arif Setyo Upoyo, Annas Sumeru, Dhadhang Wahyu

Kurniawan and Eman Sutrisna

Open abstract, A comparison of the effectiveness banana stem sap and virgin coconut oil on diabetic
wound healing View article, A comparison of the effectiveness banana stem sap and virgin coconut
oil on diabetic wound healing PDF, A comparison of the effectiveness banana stem sap and virgin
coconut oil on diabetic wound healing

012019
THE FOLLOWING ARTICLE ISOPEN ACCESS



https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012013/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012014
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012014/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012014/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012014/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012014/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012015/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012016
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012016/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012016/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012016/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012016/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012017
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012017/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012017/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012017/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012018/pdf

Diversity of Introduced Species of Fishes in Penjalin Reservoir Central Java Indonesia

N Setyaningrum, Sugiharto and P Susatyo

Open abstract, Diversity of Introduced Species of Fishes in Penjalin Reservoir Central Java

Indonesia View article, Diversity of Introduced Species of Fishes in Penjalin Reservoir Central Java
Indonesia PDF, Diversity of Introduced Species of Fishes in Penjalin Reservoir Central Java Indonesia

012020

THE FOLLOWING ARTICLE ISOPEN ACCESS

Investigation of condition factor of wild spiny lobster juvenile Panulirus spp. inhabit in
Cilacap waters, Indonesia

F E D Haryono, T Winanto, Amron, M Trenggono, R T Harisam and D Wisudyanti

Open abstract, Investigation of condition factor of wild spiny lobster juvenile Panulirus spp. inhabit
in Cilacap waters, Indonesia View article, Investigation of condition factor of wild spiny lobster

juvenile Panulirus spp. inhabit in Cilacap waters, Indonesia PDF, Investigation of condition factor of
wild spiny lobster juvenile Panulirus spp. inhabit in Cilacap waters, Indonesia

012021

THE FOLLOWING ARTICLE ISOPEN ACCESS

Species diversity and conservation status of marine ornamental fish traded at three
market spots in the southern coast of West Java

A Nuryanto, D Bhagawati and Kusbiyanto

Open abstract, Species diversity and conservation status of marine ornamental fish traded at three
market spots in the southern coast of West Java View article, Species diversity and conservation
status of marine ornamental fish traded at three market spots in the southern coast of West

Java PDF, Species diversity and conservation status of marine ornamental fish traded at three
market spots in the southern coast of West Java

012022
THE FOLLOWING ARTICLE ISOPEN ACCESS

Mangrove cluster as adaptation pattern of mangrove ecosystem in Segara Anakan

Lagoon
Endang Hilmi, Lilik Kartika Sari, Amron, Tri Nur Cahyo and Asrul Sahri Siregar

Open abstract, Mangrove cluster as adaptation pattern of mangrove ecosystem in Segara Anakan
Lagoon View article, Mangrove cluster as adaptation pattern of mangrove ecosystem in Segara
Anakan Lagoon PDF, Mangrove cluster as adaptation pattern of mangrove ecosystem in Segara
Anakan Lagoon

012023
THE FOLLOWING ARTICLE ISOPEN ACCESS
The Primary culture of caudal fin, gill lamella, hepatopancreas and spleen of Osteochilus

vittatus

Gratiana E. Wijayanti and Atang

Open abstract, The Primary culture of caudal fin, gill lamella, hepatopancreas and spleen of
Osteochilus vittatus View article, The Primary culture of caudal fin, gill lamella, hepatopancreas and
spleen of Osteochilus vittatus PDF, The Primary culture of caudal fin, gill lamella, hepatopancreas
and spleen of Osteochilus vittatus

012024

THE FOLLOWING ARTICLE ISOPEN ACCESS

Tofu wastewater industry with urea fertilizer as a cultivation medium for the
microalga Spirulina plantensis

P HT Soedibya, T B Pramono, P Sukardi, B Kusuma, S Marnani, R Fitriadi and T Aditama

Open abstract, Tofu wastewater industry with urea fertilizer as a cultivation medium for the
microalga Spirulina plantensis View article, Tofu wastewater industry with urea fertilizer as a



https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012019
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012019/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012019/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012019/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012020/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012021/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012022/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012023/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024/meta

cultivation medium for the microalga Spirulina plantensis PDF, Tofu wastewater industry with urea
fertilizer as a cultivation medium for the microalga Spirulina plantensis

012025

THE FOLLOWING ARTICLE ISOPEN ACCESS

Composition and diversity of macroalgae community in the coast of Karang Bolong,
Nusakambangan Island

Dwi Sunu Widyartini, Hernayanti and Romanus Edy Prabowo

Open abstract, Composition and diversity of macroalgae community in the coast of Karang Bolong,
Nusakambangan Island View article, Composition and diversity of macroalgae community in the
coast of Karang Bolong, Nusakambangan Island PDF, Composition and diversity of macroalgae
community in the coast of Karang Bolong, Nusakambangan Island

012026
THE FOLLOWING ARTICLE ISOPEN ACCESS

Distribution and accumulation of heavy metals from waters and sediments to Scylla
serrata in Segara Anakan, Cilacap

M H Sastranegara, W Lestari, E Sudiana, Oedjijono and E K Nasution

Open abstract, Distribution and accumulation of heavy metals from waters and sediments to Scylla
serrata in Segara Anakan, Cilacap View article, Distribution and accumulation of heavy metals from
waters and sediments to Scylla serrata in Segara Anakan, Cilacap PDF, Distribution and accumulation
of heavy metals from waters and sediments to Scylla serrata in Segara Anakan, Cilacap

012027

THE FOLLOWING ARTICLE ISOPEN ACCESS

Nutritional information access and dietary behavior among people with diabetes during
Covid-19 pandemic

Yovita Puri Subardjo, Gumintang Ratna Ramadhan, Dika Betaditya, Muflihatus

Syarifah and Nurafifah Fauziana Abidin

Open abstract, Nutritional information access and dietary behavior among people with diabetes
during Covid-19 pandemic View article, Nutritional information access and dietary behavior among
people with diabetes during Covid-19 pandemic PDF, Nutritional information access and dietary
behavior among people with diabetes during Covid-19 pandemic

012028
THE FOLLOWING ARTICLE ISOPEN ACCESS

Screening of microfungi from spent mushroom for decolorizing and removing heavy
metals from batik effluent and its toxicity

Ratna Stia Dewi and Hana

Open abstract, Screening of microfungi from spent mushroom for decolorizing and removing heavy
metals from batik effluent and its toxicity View article, Screening of microfungi from spent
mushroom for decolorizing and removing heavy metals from batik effluent and its

toxicity PDF, Screening of microfungi from spent mushroom for decolorizing and removing heavy
metals from batik effluent and its toxicity

012029

THE FOLLOWING ARTICLE ISOPEN ACCESS
Several ecological factors that determine the survival of temperature

resistant Phytoseius amba

Bambang Heru Budianto, Rokhmani and Edi Basuki

Open abstract, Several ecological factors that determine the survival of temperature resistant
Phytoseius amba View article, Several ecological factors that determine the survival of temperature
resistant Phytoseius amba PDF, Several ecological factors that determine the survival of temperature
resistant Phytoseius amba



https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012024/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012025/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012026/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012027/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012028/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012029/pdf

012030

THE FOLLOWING ARTICLE ISOPEN ACCESS

Investigation of total organic matter [TOM] content during high and low water in inter-
tidal zone sediment at Teluk Penyu Coast, Cilacap, Indonesia

F E D Haryono, Z Y Illahi and R Dewi

Open abstract, Investigation of total organic matter [TOM] content during high and low water in
inter-tidal zone sediment at Teluk Penyu Coast, Cilacap, Indonesia View article, Investigation of total
organic matter [TOM] content during high and low water in inter-tidal zone sediment at Teluk Penyu
Coast, Cilacap, Indonesia PDF, Investigation of total organic matter [TOM] content during high and
low water in inter-tidal zone sediment at Teluk Penyu Coast, Cilacap, Indonesia

Engineering & Applied Sciences for Rural Development

012031

THE FOLLOWING ARTICLE ISOPEN ACCESS

Degradation of phenol in batik industry wastewater using thin layer TiO, photocatalyst
K Riyani, T Setyaningtyas and A Riapanitra

Open abstract, Degradation of phenol in batik industry wastewater using thin layer TiO2
photocatalyst View article, Degradation of phenol in batik industry wastewater using thin layer TiO2
photocatalyst PDF, Degradation of phenol in batik industry wastewater using thin layer TiO2
photocatalyst

012032

THE FOLLOWING ARTICLE ISOPEN ACCESS

Energy Efficiency Calculation and Air Handling Unit Design Based on Cooling Load
Capacity at MASTEK Mosque

Catur Harsito, Ariyo Nurachman Satiya Permana and Finda Sihta

Open abstract, Energy Efficiency Calculation and Air Handling Unit Design Based on Cooling Load
Capacity at MASTEK Mosque View article, Energy Efficiency Calculation and Air Handling Unit
Design Based on Cooling Load Capacity at MASTEK Mosque PDF, Energy Efficiency Calculation and
Air Handling Unit Design Based on Cooling Load Capacity at MASTEK Mosque

012033

THE FOLLOWING ARTICLE ISOPEN ACCESS

Factors affecting electricity demand in Cambodia

Virak Dy and Naraphorn Paoprasert

Open abstract, Factors affecting electricity demand in Cambodia View article, Factors affecting
electricity demand in Cambodia PDF, Factors affecting electricity demand in Cambodia

012034

THE FOLLOWING ARTICLE ISOPEN ACCESS

Factors affecting electricity consumption of residential consumers in Cambodia

V Noeurn

Open abstract, Factors affecting electricity consumption of residential consumers in Cambodia View
article, Factors affecting electricity consumption of residential consumers in Cambodia PDF, Factors
affecting electricity consumption of residential consumers in Cambodia

012035

THE FOLLOWING ARTICLE ISOPEN ACCESS

Forecasting the amount of rainfall in West Kalimantan using Generalized Space-time
Autoregressive model
R Utami, N Nurhayati and S Maryani



https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012030/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012031
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012031/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012031/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012031/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012031/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012032/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012033
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012033/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012033/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012033/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012034
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012034/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012034/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012034/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012034/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035

Open abstract, Forecasting the amount of rainfall in West Kalimantan using Generalized Space-time
Autoregressive model View article, Forecasting the amount of rainfall in West Kalimantan using
Generalized Space-time Autoregressive model PDF, Forecasting the amount of rainfall in West
Kalimantan using Generalized Space-time Autoregressive model

012036

THE FOLLOWING ARTICLE ISOPEN ACCESS

Implementation of autoregressive integrated moving average model to predict total
electron content from GPS satellite receiver in Bandung

Marifatul Nur Yuniati and Agus Sugandha

Open abstract, Implementation of autoregressive integrated moving average model to predict total
electron content from GPS satellite receiver in Bandung View article, Implementation of
autoregressive integrated moving average model to predict total electron content from GPS satellite
receiver in Bandung PDF, Implementation of autoregressive integrated moving average model to
predict total electron content from GPS satellite receiver in Bandung

012037

THE FOLLOWING ARTICLE ISOPEN ACCESS

Hardware-based microgrid testbed to facilitate development of Distributed Energy
Resource (DER) systems for sustainable growth

Peter B. I[dowu and Raja Suryadevara

Open abstract, Hardware-based microgrid testbed to facilitate development of Distributed Energy
Resource (DER) systems for sustainable growth View article, Hardware-based microgrid testbed to
facilitate development of Distributed Energy Resource (DER) systems for sustainable

growth PDF, Hardware-based microgrid testbed to facilitate development of Distributed Energy
Resource (DER) systems for sustainable growth

012038

THE FOLLOWING ARTICLE ISOPEN ACCESS

Physical and mechanical properties of coffee waste composites and viselin fabrics as
alternative base materials for manufacturing products in the interior field

Purwanto

Open abstract, Physical and mechanical properties of coffee waste composites and viselin fabrics as
alternative base materials for manufacturing products in the interior field View article, Physical and
mechanical properties of coffee waste composites and viselin fabrics as alternative base materials
for manufacturing products in the interior field PDF, Physical and mechanical properties of coffee
waste composites and viselin fabrics as alternative base materials for manufacturing products in the
interior field

012039

THE FOLLOWING ARTICLE ISOPEN ACCESS

Portable wastewater treatment plant using banana stem filter media in small scale
motor vehicle washing services

Y Kusumawardani, S Subekti, W Astuti and S Soehartono

Open abstract, Portable wastewater treatment plant using banana stem filter media in small scale
motor vehicle washing services View article, Portable wastewater treatment plant using banana
stem filter media in small scale motor vehicle washing services PDF, Portable wastewater treatment
plant using banana stem filter media in small scale motor vehicle washing services

012040
THE FOLLOWING ARTICLE ISOPEN ACCESS
The synthesis of Ag:PO. under graphene oxide and hydroxyapatite aqueous dispersion

for enhanced photocatalytic activity
U Sulaeman, R D Permadi and H Diastuti



https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012035/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012036/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012037/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012038/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012039/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040

Open abstract, The synthesis of Ag3P04 under graphene oxide and hydroxyapatite aqueous
dispersion for enhanced photocatalytic activity View article, The synthesis of Ag3P04 under
graphene oxide and hydroxyapatite aqueous dispersion for enhanced photocatalytic

activity PDF, The synthesis of Ag3P04 under graphene oxide and hydroxyapatite aqueous dispersion
for enhanced photocatalytic activity

012041

THE FOLLOWING ARTICLE ISOPEN ACCESS

An assessment Indonesia's Ocean Thermal Energy Conversion (OTEC) as an electrical
energy resource

M Trenggono, R R Hidayat, T N Cahyo, M D Mahardiono and A D Destrianty

Open abstract, An assessment Indonesia’s Ocean Thermal Energy Conversion (OTEC) as an electrical
energy resource View article, An assessment Indonesia's Ocean Thermal Energy Conversion (OTEC)
as an electrical energy resource PDF, An assessment Indonesia's Ocean Thermal Energy Conversion
(OTEC) as an electrical energy resource

012042
THE FOLLOWING ARTICLE ISOPEN ACCESS

Design improvement for safety risks using hazard and operability method

Retna Kristiana and Kushardiono

Open abstract, Design improvement for safety risks using hazard and operability method View
article, Design improvement for safety risks using hazard and operability method PDF, Design
improvement for safety risks using hazard and operability method

012043

THE FOLLOWING ARTICLE ISOPEN ACCESS

Increased reliability over current relay (ocr) as a transformer protection with non-
cascade coordination patterns

Hari Prasetijo, Ari Fadli, Priswanto and Widhiatmoko Herry Purnomo

Open abstract, Increased reliability over current relay (ocr) as a transformer protection with non-
cascade coordination patterns View article, Increased reliability over current relay (ocr) as a
transformer protection with non-cascade coordination patterns PDF, Increased reliability over
current relay (ocr) as a transformer protection with non-cascade coordination patterns

012044

THE FOLLOWING ARTICLE ISOPEN ACCESS

10T Based Climate Monitoring System

Muhammad Aziz Muslim, Raden Arief Setyawan, Achmad Basuki, Angger Abdul Razak, Fakhriy P
Hario and Edward Fernando

Open abstract, IOT Based Climate Monitoring System View article, IOT Based Climate Monitoring
System PDF, IOT Based Climate Monitoring System

012045
THE FOLLOWING ARTICLE ISOPEN ACCESS

Geochemical of Volcanic Rock in Southern Part of Slamet Volcano, Indonesia

Adi Candra, Januar Aziz Zaenurrohman, Siswandi and Aprian Wahyu Nugroho

Open abstract, Geochemical of Volcanic Rock in Southern Part of Slamet Volcano, Indonesia View
article, Geochemical of Volcanic Rock in Southern Part of Slamet Volcano,

Indonesia PDF, Geochemical of Volcanic Rock in Southern Part of Slamet Volcano, Indonesia

JOURNAL LINKS

IOP Science home


https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012040/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012041/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012042
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012042/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012042/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012042/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012042/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012043/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012044
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012044/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012044/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012044/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012045
https://iopscience.iop.org/issue/1755-1315/746/1
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/746/1/012045/pdf
https://iopscience.iop.org/

Journals
Books

About IOPscience

Contact us

Developing countries access

I0P Publishing open access policy

IOP Publishing home



https://iopscience.iop.org/journals
https://iopscience.iop.org/books
https://iopscience.iop.org/page/aboutiopscience
https://iopscience.iop.org/contact
https://iopscience.iop.org/info/page/developing-countries-access
https://iopscience.iop.org/info/page/openaccess
http://ioppublishing.org/

IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS

Extraction time optimization of antibacterial activities of kecombrang
flower extract with microwave assisted extraction (MAE) method

To cite this article: R Naufalin et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 746 012008

View the article online for updates and enhancements.

This content was downloaded from IP address 158.46.147.90 on 14/05/2021 at 03:40


https://doi.org/10.1088/1755-1315/746/1/012008

ICLAS-SURE 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 746 (2021) 012008  doi:10.1088/1755-1315/746/1/012008

Extraction time optimization of antibacterial activities of
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Abstract. Kecombrang belongs to the Zingiberaceae group and is a type of spice plant that has
long been used as a cooking ingredient. This research was conducted to determine the effect of
optimal power and extraction time on the antibacterial activity of kecombrang flower extract
using the microwave assisted extraction (MAE) method. This research is an experimental
research type with the experimental design used is Response Surface Methodology (RSM) with
Central Composite Design (CCD) using the Design Expert application ver 10. The factors
studied were the extraction power with 3 levels, namely 200, 250, 300 watts and extraction time
consisting of 3 levels, namely 3, 5, 7 minutes. Based on these 2 factors, there are 13 optimization
formulas. The variables observed consisted of qualitative analysis, namely phytochemicals
(alkaloids, flavonoids, saponins, steroids and triterpenoids, tannins, phenol hydroguinone, and
glycosides), antibacterial activity, and extract characteristics (pH, color). The results showed the
optimum conditions for inhibitory zone of Escherichia coli 8.256 mm and Staphylococcus
aureus 7.987 mm. The qualitative test results showed that the kecombrang flower positively
contained alkaloid compounds, flavonoids, saponins, triterpenoids, tannins, phenol
hydroquinone, and glycosides.

1. Introduction

Kecombrang (Etlingera elatior) is a well-known spice that has various benefits when consumed by
humans. One part that contains many benefits is kecombrang flowers. Kecombrang contains alkaloid
compounds, saponins, tannins, phenolics, flavonoids, triterpenoids, steroids, vitamins, minerals, and
glycosides which act as antibacterial and antioxidant [1]. Kecombrang flowers have a higher
antioxidant content than other parts of the kecombrang plant, amount 61.61 - 83.17% [2].

The method commonly used in kecombrang flower extraction is the conventional method, namely
maceration [3]. The maceration method has the disadvantage that it takes a long time to work and the
extraction is less than perfect. Conventional methods are also generally time consuming and involve
thermal processes that can destroy antioxidant compounds. In addition, other conventional methods
also often use organic solvents and can produce toxic residues, chemical changes in extract
compounds, and waste that is difficult to degrade [4]. Therefore, the need for well methods as well as
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the use of safe solvents. A more environmentally friendly extraction method such as Microwave
Assisted Extraction (MAE) is expected to be a solution.

MAE has several advantages including being able to work fast and efficiently. This is due to
electromagnetic waves that can penetrate the material and evenly excite the molecules of the material.
In addition, microwaves contained in microwaves can be absorbed by glass, ceramic, and some types
of plastics, using less solvent, higher yield and lower cost [4]. Some of the factors that influence
extraction with MAE technique are power and extraction time. The power is chosen precisely to avoid
the degradative temperature of the target compound and overpressure in the extraction process.
Meanwhile, the difference in extraction time using MAE affects the extraction yield value and the
quality of the extract is indicated by the longer the extraction, the higher the total yield and the
remaining solvent content decreases the longer the extraction is carried out. In previous studies, a way
to extract kecombrang flowers has been found, but there has been no optimization for the power or
strength and duration of extraction of the resulting antibacterial and antioxidant activity [5]. Therefore,
this research was conducted, namely to optimize the power and extraction time using the Response
Surface Methodology (RSM) method. Based on these descriptions, the objectives of this study was to
determine the effect of power and extraction time on the antibacterial activity of kecombrang flower
extracts using the MAE method.

2. Research Methodology

2.1. Experimental design

Optimization of power and duration of extraction of kecombrang flowers using MAE method
using Response Surface Methodology (RSM) with a central composite design (CCD) which consists
of 2 factors, namely as follows: Extraction power (X1) consists of three levels, namely 200, 250, 300
(watts) and the extraction time (X2) consists of three levels, namely 3, 5, 7 (minutes). These two
factors were entered into the Design Expert Ver.10 application and resulted in 13 combinations as
shown in Table 1.

Table 1. Combinations of treatments in the study

Variables
X1 (strength) X, (duration)
250 5
300 7
250 7,83843
179,289
250
250
320,711
200
250
10 300
11 200
12 250
13 250
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2.2. Kecombrang Flower Powder Production

Making kecombrang flower powder begins with flower sorting. The criteria for kecombrang
flowers used are fresh red, have a distinctive kecombrang aroma, are not defective or have black stains
and do not wither. The sorted flowers are then taken by the flower petals and then washed thoroughly
using running water. After the water is drained, reduce the size using a knife so that the size of the
petals is smaller so that drying is more optimal. The cut kecombrang flowers are then spread out on a
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baking sheet. Kecombrang flower drying was done using a cabinet dryer with a temperature of 50°C
for 4 hours. The dried kecombrang flower simpilisia is ground using a disc mill to form kecombrang
flower powder [5].

2.3. Kecombrang Flower Extract Production

The homogeneous kecombrang flower powder was dissolved using distilled water with a ratio of
ingredients and solvent of 1:10. The solution is homogenized until blended. Furthermore, the
extraction was carried out using a microwave in accordance with the combination of power treatment
and extraction time that had been determined. When finished, it is filtered using a filter cloth. The
results of the filter are evaporated using a vacuum rotary evaporator at 60°C for 20 minutes [5].

2.4. Qualitative test
Qualitative variables include the tests for alkaloids, flavonoids, saponins, steroids and
triterpenoids, tannins, phenol hydroquinones, and glycosides.

2.5. Antibacterial Activity

Disc paper soaked in 2 ml of kecombrang flower extract for 30 minutes. 100 pL of bacterial
culture was taken and dissolved in 9 ml of physiological NaCl. A total of 100 uL of culture was placed
in sterile petri dishes then mixed with sodium agar. The sodium should be allowed to solidify and then
the disc paper is dried and then planted in NA media. Incubation was carried out for 24 hours at 37°C
and then measured the diameter of the resulting clear zone.

2.6. Data Analysis

Data analysis was performed with the Response Surface Methodology (RSM) to find the
optimum conditions of the factors that affect the response and the t test to validate the optimization
model.

3. Result and Discussion
3.1. Qualitative Test

3.1.1. Alkaloid. Alkaloids are organic compounds found in plants that are alkaline and are mainly
sourced from dicots. Alkaloid testing begins with the addition of HCI to extract alkaloid compounds
that are alkaline [6]. The results of the qualitative analysis in Table 2 show that all positive treatments
contain alkaloid compounds which are indicated by the presence of red-orange deposits in the
kecombrang flower extract. The deposition is caused by a change of ligands in which nitrogen, which
has a lone pair on the alkaloid, forms a coordinate covalent bond with the K + ion from potassium
tetraiodobismutate, resulting in the alkaloid potassium complex which precipitates [7]. The results of
the analysis are in accordance with the literature which states that kecombrang extract contains
alkaloid compounds [8].

3.1.2. Flavonoid. The flavonoid compounds in kecombrang flowers are anthocyanins which are red
pigments in flowers. The results of the qualitative analysis in Table 2 show that all positive treatments
contain flavonoid compounds which are indicated by the formation of red, yellow, or orange colors in
the kecombrang flower extract. The results of the analysis are in accordance with the literature which
states that kecombrang extract contains flavonoid compounds [8]. The detection of flavonoids was
caused by the sensitivity of flavonoids to treatment with alkaline compounds. The addition of base, in
this experiment Magnesium powder, causes a spontaneous color change through a reduction reaction
that occurs in flavonoids [6]. The content of flavonoids has great potential as antioxidants because of
the molecular structure and position of the hydroxyl groups [9]. The flavonoid content in kecombrang
flowers was identified as kaemferol and quartzetin [2].
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Table 2. Qualitative test results of kecombrang flower extract.

Treatments Alkaloid Flavonoid Saponin Triterpenoid Tanin Fenol Glikosida
250 W, 5 + ++ ++ +++ + +++ +
minutes

30_0 W, 7 ++ ++ + +++ + +++ +
minutes

250 W, 7,82 + ++ + +++ + +++ +
minutes

179,28 W, 5 ++ -+ + + + + +
minutes

250 W, 5 ++ ++ + ++ + +++ +
minutes

250 W, 5 + ++ + ++ - +++ +
minutes

32_0'71 W, 5 +++ +++ - +++ - ++ +
minutes

20_0 W, 3 ++ ++ - ++ - ++ +
minutes

250 W, 2,17 ++ ++ - ++ - +++ +
minutes

390 W, 3 + ++ + ++ - +++ +
minutes

200 W' 7 ++ +++ + +++ - +++ +
minutes

250 W, 5 ++ +++ + ++ - +++ +
minutes

250 W, 5 +++ +++ + +++ + +++ +
minutes

3.1.3. Saponin. The results of the qualitative analysis in Table 2 show that as many as 3 negative
treatments contained saponin compounds and 10 positive treatments contained saponin compounds
which were characterized by the formation of a stable foam on the surface of the kecombrang flower
extract. The formation of foam is because saponins contain glycosyl groups that act as polar groups as
well as steroid and triterpenoid groups as nonpolar groups that are surface active so that when shaken
with water saponins can form micelles, where the polar structure faces outward while the nonpolar
groups face inward [10]. A total of 3 negative treatments contained saponins because the foam
produced after shaking only lasted a few seconds, did not last long.

3.1.4. Triterpenoid. The results of the qualitative analysis in Table 2 show that all positive treatments
contain triterpenoid compounds which are indicated by the formation of red or purple colors in the
kecombrang flower extract. The color change to red or purple is based on the ability of triterpenoid
compounds to form color by H,SO, in anhydrous acetic acid solvent [7]. The results of this analysis
are in accordance with the literature which states that kecombrang extract contains triterpenoid
compounds [8]. Triterpenoid compounds can also be bound to sugar groups so that they will be
attracted by semi-polar and even polar solvents [4].

3.1.5. Tannin. Tannins are a group of active plant compounds that are phenolic, have a cool feeling
and have the ability to tan the skin [4]. The results of the qualitative analysis in Table 2 show that as
many as 7 negative treatments contained tannin compounds and 6 positive treatments contained tannin
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compounds which were marked by the formation of a green-blue color in the kecombrang flower
extract. Tannin testing was carried out by adding FeCl;. The function of FeCl; is to hydrolyze the
tannin group so that it will produce a blackish blue color change and condensed tannins that produce a
green-black color [10].

3.1.6. Phenol. Phenol has potential as an antimicrobial and causes cell death by several mechanisms,
including denaturation of proteins, inactivating bacterial enzymes, and destroying cell membranes [6].
The results of the qualitative analysis in table 2 show that all positive treatments contain phenolic
compounds which are indicated by the formation of a green-blue-black color in the kecombrang
flower extract. The green-blue-black discoloration is due to FeCl; reacting with the aromatic -OH

group [6].

3.1.7. Glycoside. The results of qualitative analysis in table 2 show that all positive treatments contain
glycoside compounds which are indicated by the formation of a blue or green color in the kecombrang
flower extract. The results of the analysis are in accordance with the literature which states that
kecombrang extract contains glycoside compounds [8]. The formation of a green color is thought to be
due to the glycoside compounds contained in the kecombrang flower extract are non-sugar glycosides.
Glycoside testing using anhydrous acetic acid and concentrated sulfuric acid can only test for non-
sugar glycosides and cannot detect the presence of sugar glycosides. The content of chemical
compounds glycosides has the potential to be antibacterial by penetrating into the cell wall, causing
damage to the cell wall [7].

3.2. Optimization of Kecombrang Flower Extract

This study used a central composite experimental design (Central Composite Design) which
consisted of 2 factors, namely power and extraction time. These two factors were entered into the
Ver.10 expert design application and a response was obtained from the central composite design
(CCD) which is presented in Table 3.

Table 3. Response data from the central composite design (CCD).

Variables Respond
No Antibacterial
Antibacterial Activity Escherichia Activity
X X2 .
coli (mm) Staphylococcus
aureus (mm)
1 250 5 9,83333 8,5
2 300 7 9,66667 6,5
3 250 7,83843 10 6,33333
4 179,289 5 7 6,83333
5 250 5 7,33333 9
6 250 5 9,83333 9,33333
7 320,711 5 9 8,33333
8 200 3 6,33333 10,3333
9 250 2,17157 6,83333 8,5
10 300 3 8 8,66667
11 200 7 8,83333 6,33333
12 250 5 7 8
13 250 5 7,66667 7,16667

The expert design program will provide a regression model that matches the response data. The
responses analyzed were antioxidant activity, antibacterial activity of Escherichia coli and
Staphylococcus aureus.
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3.2.1. Antibacterial Activity. Testing for antibacterial activity was carried out by the disc diffusion
method, in which paper discs containing the test compound were placed on the surface so that
previously inoculated with the test microorganism. The test compound diffuses into the agar medium
to cause inhibition of the growth of microorganisms. Petri dishes were placed at room temperature
before incubation, then the inhibition zone was measured [8].

The type of regression selected using ANOVA analysis in Design Expert ver 10 for the analysis
of Escherichia coli antibacterial is the 2FI model obtained a significant value, amounting to 0.0272 (p-
value <0.05) with a coefficient of determination (R2) of Escherichia coli antibacterial activity of 0,
6211. Based on the lack of fit tests, the result is 0.9994 which shows insignificant results. The
regression equation model is obtained as follows:

Y =8.25641 + 0.666053 (A) + 1.08063 (B) + -0.208333 (AB)

Description:

Y = Antibacterial Activity respond of Escherichia coli
A = strength (Watt)

B = Duration (Minutes)

According to the regression model obtained by RSM, power treatment and extraction time of

kecombrang flowers did not significantly affect the antibacterial activity of Escherichia coli. The
antibacterial activity value of Escherichia coli is presented in Figure 1.
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Figure 1. Two-dimensional (a) and three-dimensional (b) contour graph of Escherichia coli
antibacterial activity of kecombrang flower extract

The type of regression selected using ANOVA analysis on Expert Design ver 10 for antibacterial
analysis of Staphylococcus aureus is a 2FI model obtained a significant value, amounting to 0.0332
(p-value <0.05) with a coefficient of determination (R2) of antioxidant activity of 0.6030. Based on
the lack of fit tests, the result was 0.385 which showed insignificant results. The regression equation
model is obtained as follows:

Y =7.98718 + 0.0776651 (A) + -1.15385 (B) + 0.458333 (AB)
Description:

Y = Anatibacterial activity respond of Staphylococcus aureus
A = Strength (Watt)
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B = Duration (Minutes)

In accordance with the regression model obtained by RSM, power treatment and duration of
extraction of kecombrang flowers significantly affected the antibacterial activity of Staphylococcus
aureus. The antibacterial activity value of Staphylococcus aureus is presented in Figure 2.

Design-Expen® Software
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Figure 2. Contour diagram of Staphylococcus aureus antibacterial activity from kecombrang flower
extract

The test results above show that kecombrang flower extract can inhibit both types of bacterial
activity, both gram-negative (Escherichia coli) and gram-positive (Staphylococcus aureus). The ability
of kecombrang flower extract to inhibit bacteria is due to the presence of terpenoids, flavonoids and
alkaloids. The polarity of kecombrang flower extract greatly affects the antibacterial activity [10]. A
compound that has optimum polarity will have maximum antimicrobial activity, because for the
interaction of an antibacterial compound with bacterial cells, hydrophilic-lipophilic balance (HLB) is
required. To ensure that the antimicrobial compound dissolves in the water phase which is the place
for microbes to live, it is necessary to know its hydrophilic properties [8]. The polar compounds in
kecombrang flower extracts easily penetrate the gram-positive walls so that the S. aureus inhibition
zone results are greater than E. coli. It is also written based on the peptidoglycan structure and lipid
content that gram-negative bacterial cells (S. aureus) are more easily damaged by active compounds of
kecombrang flower extract than E. coli [9,11].

3.3. Verification of Optimization Results

After testing the antioxidant and antibacterial activity of 13 response data treatments, the
optimum formula recommendation was obtained according to the specified criteria. In the
optimization of kecombrang flower extract, the criteria for antioxidant and antibacterial activity are
inrange. Based on these criteria, RSM recommends one formulation, namely 250 W power and 5
minutes extraction time with desirability of 1.

Table 4. RSM recommendation formula for kecombrang flower extract

strength  duration  Antibacterial Antibacterial activity Desirability
(Watt)  (Menit)  Activity Staphylococcus aureus (mm)

Escherichia coli

(mm)

250 5 8,256 7,987 1




ICLAS-SURE 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 746 (2021) 012008  doi:10.1088/1755-1315/746/1/012008

The desirability value is the value of the optimization objective function which shows the
program's ability to fulfill the desires based on the criteria set in the final product. The value ranges
from O to 1.0. Furthermore, verification is carried out in accordance with the results of the RSM
recommendation to find out whether the actual value of the response is within the Prediction Interval
(PI) and is close to the predicted value given by RSM. The results of the verification of kecombrang
flower extract are presented in Table 5.

Table 5. Verification results of kecombrang flower extract

Respond Verification Prediction Pl 95% Pl 95%
value value Low High
Antibacterial activity
Escherichia coli (mm) 6,67 8,256 6,05 10,47
Staphylococcus aureus (mm) 7,67 7,987 7,67 10,14

The verification values for the antioxidant, antibacterial activity of E. coli and S. aureus were
435.386 ppm, 6.67 mm and 7.67 mm, respectively. The verification value falls into the predicted
interval (PI) range with a significant level of 95%. A good response value is the value in the Pl range.
So, it can be concluded that the optimum formula is in accordance with what the application
recommends.

4. Conclusion

Based on the RSM calculation model, the power factor and extraction time had a significant
effect on the quality of the extract in terms of antibacterial activity of Staphylococcus aureus and
Escherichia coli. The optimum condition for the antioxidant and antibacterial activity of kecombrang
flower extract is at a power of 250 W and an extraction time of 5 minutes. The optimum conditions
resulted in a predictive value of antibacterial activity of Escherichia coli of 8.256 mm and antibacterial
activity of Staphylococcus aureus of 7.0987 mm and also contained bioactive compounds.
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