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Preface International Conference on Environmental, Energy
and Earth Science (ICEEES)

Universitas Lancang Kuning Pekanbaru organized with the International
Conference on Environmental, Energy and Earth Science (ICEEES) on September
22, 2021 in Pekanbaru, Indonesia. The conference is aims to exchange knowledge and
research finding among academicians, researchers, professionals, policy makers, and
postgraduate students.

The Awareness to increase the number of publications on the results of research
that has been done, deserves appreciation by all parties. Because of that, Universitas
Lancang Kuning Pekanbaru provide motivation and space for researcher to disseminate
their research and accommodate the result of research that has been done. The
International Conference on Environmental, Energy and Earth Science (ICEEES), is
another International Conference held by Universitas Lancang Kuning Pekanbaru.

The International Conference on Environmental, Energy and Earth Science
(ICEEES)was chosen to be implemented virtually, this is because the cov-19 pandemic
is still spreading. The conference was perform using zoom. The International
Conference on Environmental, Energy and Earth Science (ICEEES) event is virtually
implemented with a model that all invited speakers are given time to present their
material for 30 minutes every invited speaker and after that a question and answer is
carried out with the participants with a direct questioning system, through chat forums
and Q&A forums provided by the zoom application. Overall, the conference took 5 hours
the number of participants who joined the zoom room was recorded at participants.
Participants came from few countries, namely Indonesia, Malaysia, India, Egypt and
Australia.

The International Conference on Environmental, Energy and Earth Science
(ICEEES) is implemented with the support of a stable internet network system and a
zoom application. In the implementation there were several technical obstacles
encountered by the participants, namely the difficulty of joining the zoom application
due to the unstable internet signal. The holding of a virtual conference felt less
meaningful, due to the lack of interaction between speakers and participants

The International Conference on Environmental, Energy and Earth Science
(ICEEES) committee received 124 manuscripts and a total of 117 papers were
presented and discussed. The papers were authored by researchers from Indonesia,
Malaysia, India, Egypt, japan and Australia.

All papers have been scrutinized by a panel of reviewers who provide critical
comments and corrections, and thereafter contributed to the improvement of the
quality of the papers. Based on the reviewer’s reports, 92 papers were selected and
eligible to be published in the proceeding.

We sincerely express our gratitude to the international/national advisory
committee, presenters, organizing committee members, session chairs, all members of
organization, participants, contributors and all the members of The International
Conference on Environmental, Energy and Earth Science (ICEEES). Last but not the
least, we are thankful to IOP EES Conference Series for producing the proceeding.

IOP Publishing

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 1



International Conference on Environmental, Energy and Earth Science IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1041 (2022) 011001 doi:10.1088/1755-1315/1041/1/011001

Organizing Committee

General Chair :
Dr. Anto Ariyanto, M.Si (Universitas Lancang Kuning, Indonesia)

General Co-Chair:
Dr. H. Jeni Wardi, S.E., M.Ak., Ak., CA (Universitas Lancang Kuning, Indonesia)

Secretary :
Dr. David Setiawan, M.T (Universitas Lancang Kuning, Indonesia)

Treasurer and Finance Chair :
Ambar Tri Ratnaningsih, S.Hut., M.Si (Universitas Lancang Kuning, Indonesia)

Publication Chair :
Robbi Rahim, S.Kom., M.Kom (STIM Sukma Medan, Indonesia)

Website and Social Media Chair :

Guntoro, S.T., M.Kom (Universitas Lancang Kuning, Indonesia)

Febrizal Alfarasy Syam, S.Kom., M.Kom (Universitas Lancang Kuning, Indonesia)
Ismar Husnudin, S.T (Universitas Lancang Kuning, Indonesia)

Editors

Prof. Dr. Joran (Linkoping University, Swedia)

Prof. Dr. Amran bin Hamzah (Universitas Teknologi Malaysia, Malaysia)
Prof. Dr. Khaerurijal (Institut Teknologi Bandung, Indonesia)

Prof. Dr. Asep Saefuddin (Institut Pertanian Bogor, Indonesia)

Prof. Dr. Mauridi (Institut Teknologi Sepuluh November, Indonesia)
Prof. Dr. Adi Soeprijanto (Institut Teknologi Sepuluh November, Indonesia)
Prof. Dr. Syafrani (Universitas Lancang Kuning, Indonesia)

Prof Dr. Sudi Fahmi ( Universitas Lancang, Kuning, Indonesia)

9. Prof. Dr. Hariadi Kartodiharjo (Institut Pertanian Bogor, Indonesia)

10. Prof. Dr. Sumbangan Baja (Universitas Hasanuddin, Indonesia)

11. Prof. Wiendu Nuryanti Ph.D (Universitas Gajah Mada, Indonesia)

12. Prof. Dr. Chairul Saleh (Universitas Islam Indonesia, Indonesia)

13. Prof. Dr. Richardus Eko Indrajit (STMIK Perbanas, Indonesia)

NN R WD

Organizing Institutions

e Universitas Lancang Kuning



IOP Conference Series: Earth and Environmental Science

PAPER » OPEN ACCESS You may also like

- Peer review declaration

Peer Review Statement

- Peer review declaration

- Peer Review Declaration Form Guidance

To cite this article: 2022 IOP Conf. Ser.: Earth Environ. Sci. 1041 011002

View the article online for updates and enhancements.

ECS Toyota Young Investigator Fellowship ECS TOYOTA

For young professionals and scholars pursuing research in batteries,
fuel cells and hydrogen, and future sustainable technologies.

At least one $50,000 fellowship is available annually.
More than $1.4 milion awarded since 2015!

Application deadline: January 31, 2023 Learn more. Apply today!

This content was downloaded from IP address 103.136.58.102 on 31/12/2022 at 15:13

-



https://doi.org/10.1088/1755-1315/1041/1/011002
https://iopscience.iop.org/article/10.1088/1755-1315/860/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/978/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2138/1/011002
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstPRCDTlI_oMaQT8bgCfg8po80K2igzwmXU4R9sOEE1qGLeukhxXzEJlMbLlJAMswv9XJu4Mukw_FdAH_WcRWHgOv1zbFcuKph0fRxJas97mDrg1g8qSGAtAHPLOveQp52fhJPfjouXPDlKqRaHhTcnz7-D0ux2y9EhvZvwd1hZzWtti0ddLPPgP9A353IAcecmh9yLK3YAmwWnbYYLZtpElT2kdLftEvEvrvDJ6ZcyusbAdij3osuPnrcDHsihX0g3vYdAQ-vI7HI1CoSCSUM1jQWTf4w-TviHXw5Lp3XNaw&sai=AMfl-YSn8dgNIbqwCwBoBSofjkx0dTWxN_b06mjMvkCehQWTV2MNk3MIgQpOlN0nYWwOhOnoohBjCBbkaaYYkMSZ-w&sig=Cg0ArKJSzDHaHDRd4bCo&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/toyota-fellowship%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3D2023ECSTYIF

International Conference on Environmental, Energy and Earth Science IOP Publishing

IOP Conf. Series: Earth and Environmental Science 1041 (2022) 011002 doi:10.1088/1755-1315/1041/1/011002

Peer Review Statement

All papers published in this volume have been reviewed through processes
administered by the Editors. Reviews were conducted by expert referees to the
Brofessmnal and scientific standards expected of a proceedings journal published

y IOP Publishing.

* Type of peer review: Single Anonymous

Conference submission management system: https://iceees.unilak.ac.id/
paper-submission/

Number of submissions received: 129

Number of submissions sent for review: 129

Number of submissions accepted: 87

é\;:cdfeptance Rate (Submissions Accepted / Submissions Received x 100):
Average number of reviews per paper: 2

e Total number of reviewers involved: 15

Contact person for queries:

Name: Robbi Rahim

Email: robbirahim@ieee.org

Affiliation: Sekolah Tinggi llmu Manajemen Sukma

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



01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

Table of contents

Volume 1041
2022

< Previous issue Next issue *»

International Conference on Environmental, Energy and Earth Science 22/09/2021 - 23/09/2021
Online

Accepted papers received: 27 May 2022
Published online: 23 June 2022

Open all abstracts

Preface

OPEN ACCESS 011001
Preface International Conference on Environmental, Energy and Earth Science (ICEEES)

4+ Open abstract =] View article A PDF

OPEN ACCESS 011002
Peer Review Statement

+ Open abstract ='| View article A PDF

Agriculture

OPEN ACCESS 012001

The effect of chitosan addition on physicochemical properties, proximate and antioxidant
of functional drinks of red and purple roselle (Hibiscus sabdariffa L.) extracts

Kusnadi, Aldi Budi Riyanta and Rizki Febriyanti

+ Open abstract ='| View article - PDF

OPEN ACCESS 012002

The characteristics of bio-oil hydrothermal pyrolysis empty fruit bunches based on
powder size and hydrogen gas pressure

Rina Novia Yanti, Erliza Hambali, Gustan Pari and Ani Suryani

+ Open abstract ='| View article A PDF

OPEN ACCESS 012003
T sifect ot prererHon figanvong starshand svaste. of S Tavdiss o Riodseradabls more,

o PPROHSiR S RiBgkls Packaging (%)

https://iopscience.iop.org/issue/1755-1315/1041/1 114


https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/volume/1755-1315/1041
https://iopscience.iop.org/issue/1755-1315/1040/1
https://iopscience.iop.org/issue/1755-1315/1042/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011001/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011002
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/011002/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012001/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012002
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012002/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012003
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

Gresita Fitaloka Sari

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012004

Physicochemical and antioxidant characteristics of black garlic from indigenous
Indonesian garlic

K S Sasmitaloka, SM Widayanti, I Mulyawanti and ES Iriani

4+ Open abstract =] View article A PDF

OPEN ACCESS 012005
Efficiency analysis of vannamei shrimp supply chain performance in PT Sari Indonesia
Group, Suak Pandan Village, West Aceh Regency, Aceh Province

Yoga Nugroho, Teuku Athaillah and Muhibbul Qadri

+ Open abstract =] View article - PDF

OPEN ACCESS 012006
Nutrient testing of organic liquid fertilizer in tempeh factory in Pekanbaru City

Neng Susi, Vonny Indah Sari, Indra Purnama and Hazra Yuvendius

+ Open abstract =] View article A PDF

OPEN ACCESS 012007
Extraction of catfish bone waste (pangasius hypophtalmus) by utilizing an organic liquid
of pineapple peel waste (ananas comosus) into gelatin

Ira Oktaviani Rz, Rahimatul Uthia, Fathul Jannah and Alexsander Yandra

+ Open abstract ='| View article 2 PDF

OPEN ACCESS 012008

The effect of orange peel waste addition on ZnO characteristics and its ability to degrade
methyl orange

Aulia Dewi Rosanti, Fahmi Hidayat, Yuly Kusumawati, Arif Fadlan, Anggita R.K Wardani and Eva Umi Latifah

4+ Open abstract =] View article A PDF

OPEN ACCESS 012009
Carbon sequestration of city agriculture: between farming and non-farming land

D.R.D. Hastuti, R. Darma, D. Salman, S. Santoso and A. Rahim

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012010
Comparison predicted using nonlinear model and in vivo studies growth production of
broiler after fed different levels of fermented tamarind flour as replacing soya bean meal

Dh¥aifenydasN duiticsVBY Natsimuih g Y usingtissiengdy Rabeediansor use of cookies. To find out more,
see our Privacy and Cookies policy.

%)

https://iopscience.iop.org/issue/1755-1315/1041/1 2/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012003/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012004
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012004/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012004/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012005
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012005/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012005/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012006
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012006/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012006/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012007/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012007/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012008/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012008/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012009
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012009/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012009/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012010
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

+ Open abstract ='| View article - PDF

OPEN ACCESS 012011
Dry matter (DM), crude protein (CP) and water consumption in sheep which
supplemented from Moringa leaves meal and palm oil in elephant silage-based feed

S Rizqiana, W Suryapratama and F M Suhartati

+ Open abstract =| View article A PDF

OPEN ACCESS 012012

Effect of various packaging materials for storing ground yellow corn of hybrid C-1
variety on water and amylum content

Munasik, N Nurbaety, N Hidayat and E Susanti

4+ Open abstract =] View article A PDF

OPEN ACCESS 012013
Exploring the herbaceous plant height and dry matter relationship on a sub-humid
rangeland in Zimbabwe

T A Zezai, P H Mugabe and V E Imbayarwo-Chikosi

+ Open abstract =| View article ¥4 PDF

OPEN ACCESS 012014

Potential development based on the agricultural waste in the eastern region of West Java
Province

F. D. Perwitasari, A. R. S. Putra, B. Suwignyo and R. Widiati

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012015
Farming in Kediri Indonesia: analysis of cluster k-means

N Solikin, B Hartono, Sugiono and Linawati

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012016

The Identification and Role pf Mold in Lowering the HCN Levels in Black Cassava
Based on the Immersion Duration

Mery Pattipeilohy and Alamanda Pelamonia

+ Open abstract ='| View article A PDF

OPEN ACCESS 012017
The Effects of Some Additives On Characteristics RVA Profile of Cassava Flour

H Herawati and E. Kamsiati

Fhidpime absraciokies. By Soawmringl¢o use thits BIRFyou agree to our use of cookies. To find out more, Q
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 3/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012010/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012010/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012011
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012011/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012011/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012012
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012012/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012012/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012013
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012013/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012013/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012014
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012014/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012014/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012015
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012015/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012015/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012016/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012016/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012017
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012017/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012017/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

Agriculture Engineering and Technology

OPEN ACCESS 012018
A comprehensive review on power tillers usage — bottlenecks and prospects in India

Krishnadas R and Renganathan R

+ Open abstract =] View article A PDF

OPEN ACCESS 012019

Android-based feasibility study transformation analysis case study of the RASI
development in Cirendeu-Kampung Cimahi

H Herawati, A S Soemantri, E Kamsiati and M. Bachtiar

+ Open abstract ='| View article - PDF

OPEN ACCESS 012020
Water pump control system in hydroponic plants using the ebb and flow method

David Setiawan, Hamzah, Latifa Siswati, Anto Ariyanto and Guntoro

+ Open abstract ='| View article A PDF

OPEN ACCESS 012021

Resetting the ground fault relay on a 28 MVA power transformer due to grounding
method retrofit

Hamzah Eteruddin, Arlenny, Hadi Siswanto, Yanuar Z. Arief and Fathimah Hasanti

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012022
Intelligent ubiquitous technology as a precision agri-food framework: a proposed

framework

T A Cahyanto, S Wahjuni, H Sukoco, H Rahmawan and S N Neyman

+ Open abstract ='| View article A PDF

OPEN ACCESS 012023

Development of internet of things-based monitoring system for application solar energy
technology in Bunaken island

M Rumbayan, I Pundoko, D Ruindungan and N V Panjaitan

+ Open abstract =] View article A PDF

OPEN ACCESS 012024
Technical analysis on household energy consumption: LMDI decomposition index and

innovative

Yetty Murni, Eka sudarmaji, Sri Ambarwati and Ismiriati Nasip

'Thl(s) REt E111%%‘[sr2(1zcotokies. By yé%‘ﬁ’n%rltrllcgl?o use t?fs I;ll%;F you agree to our use of cookies. To find out more,

see our Privacy and Cookies policy. o

https://iopscience.iop.org/issue/1755-1315/1041/1 4/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012018
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012018/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012018/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012019
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012019/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012019/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012020
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012020/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012020/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012021
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012021/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012021/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012022
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012022/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012022/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012023
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012023/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012023/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012024
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012024/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012024/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience
OPEN ACCESS 012025

Optimization of electrical energy in the fan using fuzzy logic controllers

Arlenny and David Setiawan

+ Open abstract = | View article 2 PDF

Animal Biodiversity

OPEN ACCESS 012026
The effect of giving chia seeds on the bodyweight of pregnant mice (Mus Musculus L.)

R Uthiaand I O Rz

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012027

Supplementing mineral selenium and vitamin e in diets on in vivo digestibility, blood
glucose, and urea levels of cows

D. Pamungkas, A.S. Putri, F. Firdaus, R. Widiyawati and D.M. Dikman

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012028
Effect of Saccharomyces cerevisiae on Probiotic Properties of Goat Milk Kefir

L E Radiati, D L Hati, D Fardiaz and L R H Sari

+ Open abstract ='| View article - PDF

OPEN ACCESS 012029
Cattle production system in semi-arid area of Timor Island

Y Ngongo, S Ratnawaty and PR Matitaputty

+ Open abstract ='| View article - PDF

OPEN ACCESS 012030

Sustainable indigenous cattle production in Brebes Regency, Indonesia: opportunities and
threats during pandemic

M Sugiarto, Y. N Wakhidati, O. E. Djatmiko, S. Nur and A Einstein

+ Open abstract = | View article 2 PDF

Disaster Management

OPEN ACCESS 012031
The role of philanthropy in reducing impact of disaster on economies of ASEAN-9

M S A Majid, R Nurdin, T Azhar and S Sartiyah

+ Open abstract = View article A PDF )

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, Q
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 5/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012025
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012025/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012025/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012026
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012026/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012026/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012027
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012027/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012027/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012028/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012029
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012029/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012029/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012030
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012030/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012031
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012031/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012031/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - |OPscience
OPEN ACCESS 012032
Community participation in disaster management in Gondoriyo village administration,
Ngaliyan sub-district, Semarang city

Supratiwi, Yuwanto and Kushandajani

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012033
Assessing and preparedness for earthquake disaster in Salaf-Khalaf Islamic Boarding

School

Fatiya Rosyida, Neni Wahyuningtyas, Ardyanto Tanjung and Abdul Kodir

+ Open abstract = | View article - PDF

OPEN ACCESS 012034

Disaster education in disaster-prone schools: a systematic review

R Yusuf, Razali, Sanusi, Maimun, I Fajri and S A Gani

+ Open abstract ='| View article - PDF

Environmental Issue and challenge

OPEN ACCESS 012035
LCA methodology for detecting environmental impacts on natural gas drilling process

Masayu Rosyidah, Andiyan Andiyan, Haniek Listyorini, Pranoto Hadi Prayitno, Yuswardi Yuswardi and
Yuhanah Yuhanah

+ Open abstract = | View article A PDF

OPEN ACCESS 012036

Community based ecotourism management to strengthen environmental ethics and
supports sustainable development in Pelalawan district, Indonesia

Nawari, Thamrin, Nofrizal, Almasdi Syahza, Juandi Muhammad and Nur Islami

+ Open abstract ='| View article YA PDF

OPEN ACCESS 012037

Community forestry for environmental sustainability and ecotourism: the context and
problems in Indonesia

R Sulistiowati, S Wahyuni, M K Yunanto, M Elsera, W E Yudiatmaja and T Samnuzulsari

+ Open abstract ='| View article - PDF

OPEN ACCESS 012038
Study on the commitment of oil palm companies to achieve sustainable agriculture in
Riau Province from the perspective of pesticide use

Frivafienisdsenorive, ByMytmimikduté MiPSid you agree to our use of cookies. To find out more,
seopePsbaecand Coekigsppligyicle & PDF

%)

https://iopscience.iop.org/issue/1755-1315/1041/1 6/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012032
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012032/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012033
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012033/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012033/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012034
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012034/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012034/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012035/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012035/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012036/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012037
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012037/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012038
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012038/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience
OPEN ACCESS 012039

Assessing the Feasibility of Migration Policy from LPG Stoves to Induction Stoves in
Indonesia

Tri Anggono, [yung Ruslan, Chrisnawan Anditya, Dian Galuh Cendrawati and Muhammad Indra al Irsyad

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012040
The innovation of ecological fiscal transfers policy at Siak Regency

Muhammad Ichsan Kabullah

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012041

Farmers' perceptions of the performance of agricultural instructors in mangosteen
farmers' groups in Segati Village, Langgam District, Pelalawan Regency

Asgami Putri, Latifa Siswati and Hamdan Yasid

+ Open abstract ='| View article - PDF

OPEN ACCESS 012042
Environment Conservation Responsibility in Community Development

N Sutisna, H Herdiansyah and P Sanjatmiko

+ Open abstract =] View article A PDF

OPEN ACCESS 012043
Environmental Conservation in Ciletuh Geopark, West Java

R A Zuvara, H Herdiansyah and D Asteria

+ Open abstract = | View article 2 PDF

Food Science and Technology

OPEN ACCESS 012044

Effectiveness of silica gel from palm kernel shell ash as a moisture absorber of bottle
packaging medicine

Lidya Novita and Iswadi Idris

+ Open abstract = | View article 2 PDF

Land Use Management

OPEN ACCESS 012045
Comparative study of village community participation in peat restoration in the Peat
Swamp Forest Management Unit (PSFMU) Tebing Tinggi Island, Indonesia

HhiMsittid pkgs IcoSk RsriBiynagihmdamgatdy nde. tWis Satetyeny hreéidy smarieeandcdb s fBd find out more,
see our Privacy and Cookies policy.

%)

https://iopscience.iop.org/issue/1755-1315/1041/1 714


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012039
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012039/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012039/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012040
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012040/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012041
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012041/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012041/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012042
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012042/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012042/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012043
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012043/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012043/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012044
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012044/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012044/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012045
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

+ Open abstract ='| View article - PDF

OPEN ACCESS 012046

Swot analysis of utilization of palm oil mill effluent to improve soil quality and crop
productivity (case study at PT X, Lampung, Indonesia)

Dela Febriana, Sylvia Madusari and Vira Irma Sari

+ Open abstract =| View article A PDF

OPEN ACCESS 012047

Groundwater level fluctuations in peatlands as responses to canal block construction in
Sungai Tohor, Tebing Tinggi Island, Indonesia

H. Malik, Ig. L. S. Purnama, Sudarmadji, L. W. Santosa and M. Naufal

4+ Open abstract =] View article A PDF

OPEN ACCESS 012048

Identification of land use and land cover using the image Landsat 8 in upstream
Lematang sub-watershed by support vector machine and random trees methods

A Dinata, F Dhiniati and L E Diansari

+ Open abstract =| View article ¥4 PDF

OPEN ACCESS 012049

Conservation and utilization on Sawahlunto ex mining area for cultural landscape

Rika Cheris and Amanda Rosetia

+ Open abstract ='| View article A PDF

OPEN ACCESS 012050

Measuring cross-sector collaboration an effective solution for solving unlicensed mining
problems in Kuantan Singingi, Indonesia

MY Tiyas Tinov, Aras Mulyadi, Sujianto, Zulkarnain, Ardi Putra, Tika Mutia and Tito Handoko

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012051
Helminthiasis of rabbits on the upland and lowland areas and the risk factors

D Indrasanti, M Indradji, Sufiriyanto, M Samsi and E Yuwono

+ Open abstract ='| View article A PDF

OPEN ACCESS 012052
Water Quality Analysis Based on Land Use in Sekampung River, Lampung, Indonesia

K Fitriani, T K Nufutomo and R Putra

+ Open abstract ='| View article - PDF

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, Q
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 8/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012045/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012046
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012046/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012046/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012047
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012047/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012047/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012048
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012048/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012048/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012049
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012049/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012049/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012050
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012050/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012050/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012051
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012051/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012051/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012052
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012052/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012052/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

QOil Plantation and Management

OPEN ACCESS 012053

Application of oil palm empty bunches as organic mulch in oil palm plantation (Elaeis
guineensis Jacq.): an evaluation and SWOT analysis

Lala Novita Sari, Sylvia Madusari and Vira Irma Sari

+ Open abstract ='| View article A PDF

OPEN ACCESS 012054
Oil palm trunk replanting as brown sugar raw materials

Latifa Siswati, Enny Insusanty, Neng Susi and Nopryanti

+ Open abstract ='| View article - PDF

OPEN ACCESS 012055

Prediction of palm oil production in Riau Province using the single exponential
smoothing method

Guntoro, Lisnawita, Zamzami and David Setiawan

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012056

Study of biogas utilization as waste-to-energy plant and transport modelling of iron (Fe),
lead (Pb) and copper (CU) in leachate at Muara Fajar landfill Pekanbaru

H Yuvendius, E Zondra, Zainuri and V I Sari

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012057
Utilization of oil palm waste as animal feed for Bali cattle in Margomulyo Village,

Central Bengkulu

E Ramon, Z Efendi, H Kusnadi, S Yuliasari, A Ishak and WA Wulandari

+ Open abstract ='| View article - PDF

Plant Biodiversity

OPEN ACCESS 012058
Etnobotany of medicine plants in the community of Rawang Kao Village, Siak, Indonesia

Sri Wahyuni and Mar'atul Afidah

+ Open abstract ='| View article A PDF

OPEN ACCESS 012059

Can mangrove intensive policies in Indonesia benefit more coastal communities?

environmental (_)lic% analysis, o .
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, Q

StedhpYRiey Al Eydkifli pogidgni Wardi

https://iopscience.iop.org/issue/1755-1315/1041/1 9/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012053
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012053/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012053/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012054
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012054/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012054/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012055
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012055/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012055/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012056
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012056/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012056/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012057
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012057/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012057/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012058
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012058/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012058/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012059
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

+ Open abstract =] View article - PDF

OPEN ACCESS 012060
Validation of UV-VIS spectrophotometric method for the determination of Calcium in
Maman (cleome gynandra 1)

Fathul Jannah, S Meri Agritubella, Ira Oktaviania and Lily Restusari

+ Open abstract =| View article A PDF

OPEN ACCESS 012061

Utilization of bamboo charcoal to decrease tannin content of lindur fruit flour (Bruguiera
gymnorrhiza)

Niken Pujirahayu, Zakiah Uslinawaty, Nuhayati Hadjar and Muhtadir

4+ Open abstract =] View article A PDF

OPEN ACCESS 012062
Supplementing safflower oil (Carthamus Tinctori L) and inocytol in feed and its effect

Ning Iriyanti, Ismoyowati, Efka Aris Rimbawanto and Modawy Abdelgader Albasheer Altayb

+ Open abstract ='| View article YA PDF

OPEN ACCESS 012063

The effects of nano encapsulated Syzygium Polyanthum leaves extract inclusion in
drinking water

A N 'Afifah, Zuprizal and N D Dono

+ Open abstract ='| View article A PDF

OPEN ACCESS 012064
Effects of plant extracts against gastrointestinal nematodes of livestock: a meta-analysis

A Jayanegara, D M Sinaga and E B Laconi

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012065
Coconut oil effects on in vitro ruminal fermentation and methanogenesis

A Cusiayuni, RK Nurfatahillah, D Evvyernie, A Jayanegara and KG Wiryawan

+ Open abstract =] View article A PDF

OPEN ACCESS 012066
Effect of palm oil supplementation level on in vitro ruminal fermentability

RK Nurfatahillah, A Cusiayuni, A Jayanegara, KG Wiryawan and D Evvyernie

+ Open abstract ='| View article A PDF
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
OPEN AC 012D

see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 10/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012059/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012059/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012060
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012060/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012060/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012061
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012061/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012061/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012062
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012062/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012062/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012063
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012063/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012063/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012064
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012064/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012064/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012065
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012065/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012065/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012066
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012066/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012066/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience
The Composition of Goat Milk Kefir Added with Moringa oleifera Leaf Powder

S R N Endah, P D Wulasari, A Nofriyaldi, Nurliyani and E Harmayani

+ Open abstract = | View article A PDF

OPEN ACCESS 012068
The effect of safflower oil (Carthamus Tinctorius L.) and inositol supplementation on egg
production

Ismoyowati, N Iriyanti and M Abdelgader

+ Open abstract ='| View article A PDF

OPEN ACCESS 012069

The Anti-Inflammatory Activity of Cherry Leaf Extract (Muntingia Calabura L.) Balm
Stick

Fitria Nugrahaeni, Kriana Efendi and Abdul Kholik Aziz

+ Open abstract ='| View article A PDF

OPEN ACCESS 012070
The Effect of HPMC Concentration as a Gelling Agent on Color Stability of
Copigmented Blush Gel Extract of Purple Sweet ([pomoea Batatas (L.) Lam.)

Fitria Nugrahaeni, Nining and Redina Okvianida

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012071

Sunscreen Factor Formulation and Test of Gel Preparations of 70% Ethanol Extract on
Arabica Coftee Leaf (Coffea arabica L.)

Sofia Fatmawati, Fitria Nugrahaeni, Fith Khaira Nursal and Ana Fitriana

4+ Open abstract =] View article A PDF

OPEN ACCESS 012072

Antioxidant Activity and Sun Protection Factor (SPF) Graded Extract of Katuk Leaves
(Sauropus androgynus (L.) Merr.)

Sofia Fatmawati, Ni Putu Ermi Hikmawanti, Akbar Fadillah and Awlia Mustia Putri

+ Open abstract =] View article A PDF

OPEN ACCESS 012073

Anti-Inflamatory Activity of Water Extract of Talinum paniculatum. (Jact). Gaertn
Leaves on Wistar Rat

A Emelda, Sukmawati, A L Dongke and I Marzuki

+ Open abstract = | View article A PDF

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, o
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 11/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012067
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012067/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012067/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012068
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012068/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012068/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012069
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012069/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012069/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012070
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012070/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012070/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012071
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012071/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012071/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012072
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012072/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012072/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012073
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012073/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012073/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience

Sustainable Food Systems

OPEN ACCESS 012074
Assessing food safety compliance for food SMEs in Indonesia

Tri Fajarwaty and David Jukes

+ Open abstract =] View article A PDF

OPEN ACCESS 012075
In-silico screening of inhibitor on protein epidermal growth factor receptor (EGFR)

Jeremi Ongko, Jesica Viona Setiawan, Alfina Gracia Feronytha, Agnes Juliana, Andy Effraim, Mariana Wahjudi

and Yulanda Antonius

+ Open abstract =| View article A PDF

OPEN ACCESS 012076
Effect of Various Feed Additives on Carcass and Meat Quality of Two Different Strains

of Chickens

E Tugiyanti and E Susanti

+ Open abstract =] View article A PDF

OPEN ACCESS 012077
Microbiological profile of concentrated yoghurt manufactured from low and full fat milk
during storage

T Setyawardani, J] Sumarmono and D R Kusuma

+ Open abstract £’ View article - PDF

OPEN ACCESS 012078

Effect of dietary supplementation with flying fish (exocoetidae) silage on the egg quality
and duck performance

L Ambarwati and S P Syah

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012079
Production profile and microbiological properties of locally produced pork sausage in the
Philippines

MM Dealino and CM Bueno

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012080

Farming Sustainability: A Sensitivity Analysis
Y N Wakhidati, M Sugiarto, H Aunurrohman, S Mastuti and J A Suryani

Hhiopemr aksgadokies. By doewmrtigleo use thrs BIRFyou agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 12/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012074
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012074/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012074/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012075
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012075/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012075/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012076
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012076/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012076/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012077
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012077/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012077/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012078
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012078/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012078/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012079
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012079/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012079/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012080
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012080/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012080/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience
OPEN ACCESS 012081

Improving genetic quality of local livestock for achieving food security

E Kurnianto

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012082

Current goat milk production, characteristics, and utilization in Indonesia
J Sumarmono

+ Open abstract = | View article 2 PDF

Waste Management

OPEN ACCESS 012083
The impact of agricultural waste on river water quality of kreo watershed in Semarang

city

W Setyaningsih and R S Sanjaya

+ Open abstract = | View article A PDF

OPEN ACCESS 012084
Utilization of plastic waste as an eco-friendly construction material

Zainuri, G Yanti and S W Megasari

+ Open abstract ='| View article - PDF

OPEN ACCESS 012085
Biogas as methane mitigation path on dairy cattle waste management

A Herliatika and Y Widiawati

+ Open abstract =] View article - PDF

Water, Climate and Emission Science

OPEN ACCESS 012086
Does rebound effect influence the factors of carbon emission in Indonesia? Kaya index

and LMDI decomposition

Eka Sudarmaji, Noer Azam Achsani, Yandra Arkeman and Idqan Fahmi

+ Open abstract ='| View article YA PDF

OPEN ACCESS 012087

Study of phytoplankton biology index and water quality parameters of kali Surabaya
River

O H Cahyonugroho, S Hariyanto and G Supriyanto

pen al

hig site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
1 Open abstract y_ggew artlée % lgﬁer & Q
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 13/14


https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012081
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012081/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012081/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012082
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012082/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012082/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012083
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012083/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012083/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012084
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012084/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012084/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012085
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012085/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012085/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012086
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012086/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012086/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012087
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012087/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012087/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

01/01/23 10.40 IOP Conference Series: Earth and Environmental Science, Volume 1041, 2022 - IOPscience
OPEN ACCESS 012088

Factor and perception analysis of the impact of boat parking on river pollution

B Rahman and M S Aryanto

+ Open abstract = | View article 2 PDF
JOURNAL LINKS

Journal home

Journal scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

CERN COURIER LIVE WEBINARS

2. The axion search programme at DESY

2 p.m. GMT/3 p.m. CET. 26 Jan 2023

Click to discover our full list of webinars on
cerncourier.com

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, Q
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1755-1315/1041/1 14/14


https://iopscience.iop.org/1755-1315
https://iopscience.iop.org/1755-1315/page/scope
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
http://conferenceseries.iop.org/content/aboutus
http://www.proceedings.com/2156.html
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012088
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012088/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1041/1/012088/pdf
https://iopscience.iop.org/issue/1755-1315/1041/1
http://ioppublishing.org/privacyPolicy

IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS You may also like

. . = . - ochemical Screening and Antioxidan
Antioxidant Activity and Sun Protection Factor Ab%“—gnbmd“offmifm Exhtramof;.fue‘m&" :
(Clerodendrum minahassae Teijsm.

(SPF) Graded Extract of Katuk Leaves (Sauropus Bt ansniberindenic and

Antiatherosclerotic Agent

C F Kairupan, F R Mantiriand RR H
andrOgynUS (L) Merr) Rumende
- Comparison of Antibacterial Activity in
To cite this article: Sofia Fatmawati et al 2022 IOP Conf. Ser.: Earth Environ. Sci. 1041 012072 Ethanol Extract and Essential Oil of Citrus

sinensis (L.) Peels Obtained by Sohxlet
and Distillation Methods

E Kusrini, DP Mawarni, M Mamat et al.

. ) . - Evaluation and Determination of Total
View the article online for updates and enhancements. Antioxidant in Anting-Anting (Acalypha

indica L.) Leaf Extract
Refilda, F llahi, D Hanifa et al.

@ The Electrochemical Society
Advancing solid state & electrochemical science & technology

242nd ECS Meeting
Oct 9 - 13, 2022 » Atlanta, GA, US

Early hotel & registration pricing

ends September 12 ECS Plenary Lecture featuring

M. Stanley Whittingham,
Binghamton University
Nobel Laureate —

Presenting more than 2,400
technical abstracts in 50 symposia 2019 Nobel Prize in Chemistry

This content was downloaded from IP address 103.136.58.81 on 24/08/2022 at 15:32


https://doi.org/10.1088/1755-1315/1041/1/012072
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1755-1315/217/1/012016
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1757-899X/440/1/012028
/article/10.1088/1755-1315/757/1/012061
/article/10.1088/1755-1315/757/1/012061
/article/10.1088/1755-1315/757/1/012061
/article/10.1088/1755-1315/757/1/012061
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu0fkx-7ELuoEUNhNhSzVFO_YA6atBGBfPLTsmiwcyCjBPao6c_pdHc4-2H9PwyRYkTkIDEWVf3Gtw3S1Dnlpbf0nkGvzLfJT0ZO6W4OknPZL6B8Xkp21Oa2tfiZykWNPgTl_DlQ61Ye4_kJPtVd3Q1_uSZ6IvzrqLrwG8D5xxdeRKFqeDZyg__kjIoyjHjxtWkwqdHfuoAdL5qXWhJcuv9ZuU0gWjdjBV-F0YO3ay4REeOBXRNB5CM4HVn4sGGIXqEym2rLiqdVdvlNZoI1IVxJNC8IeVhtqIYdIUucZ4o9g&sai=AMfl-YQpaXIoZwuSfgD2DGpE2RkGcEpsCI9KcLXpQmCILTPHqhBUN8Hx_jWfG9SnAOwNR5KYzakCtOYp13uXXt8&sig=Cg0ArKJSzPs2r7xemW-C&fbs_aeid=[gw_fbsaeid]&adurl=https://community.electrochem.org/eWeb/DynamicPage.aspx%3Fwebcode%3DEventInfo%26Reg_evt_key%3Dcdc97533-dd9f-4411-a7c2-faa5b85a1388%26utm_source%3DIOP%26utm_medium%3DADV%26utm_campaign%3D242Reg

International Conference on Environmental, Energy and Earth Science IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1041 (2022) 012072 doi:10.1088/1755-1315/1041/1/012072

Antioxidant Activity and Sun Protection Factor (SPF) Graded
Extract of Katuk Leaves (Sauropus androgynus (L.) Merr.)

Sofia Fatmawati*, Ni Putu Ermi Hikmawanti, Akbar Fadillah, Awlia Mustia
Putri

Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta, Indonesia

*sofia.fatmawati@uhamka.ac.id

Abstract. Katuk leaf (Sauropus androgynus (L.) Merr.) is believed to have medicinal properties,
one of which is as an antioxidant. Its efficacy as an antioxidant cannot be separated from the
phenolic and flavonoid compounds contained in katuk leaves. This study aims to determine the
total phenolic and flavonoid levels as well as the antioxidant activity of graded extracts, namely
n-hexane, ethyl acetate, and 70% ethanol extract of katuk leaves. The results showed that the
total phenolic content and total flavonoid content of each extract were significantly different.
Antioxidant activity by the DPPH method was calculated at ICsp using quercetin as a
comparison. The highest antioxidant potential was shown in the ethanol extract. Each extract has
the potential as a sunscreen and ethanol extract provides the highest SPF value.

1. Introduction

Phenol compounds are characterized by the presence of an aromatic ring and one or two hydroxyl
groups. Phenol compounds that have more than two hydroxyl groups are called polyphenols, for
example the tannin, flavonoid, melanin, and lignin groups [1]. Flavonoid compounds have a
characteristic structure of two aromatic rings connected by three C atoms, usually with O atomic bonds
in the form of heterocyclic oxygen bonds [1]. Flavonoids are a group of secondary metabolites produced
by plants which are included in the large group of polyphenols. Flavonoids have the ability to scavenge
free radicals and inhibit lipid oxidation [2].

Sunscreen contains compounds that can protect the skin by absorbing ultraviolet (UV) rays emitted
by the sun [3]. Compounds contained in sunscreen can be used to prevent various skin diseases and to
protect human skin health from the negative effects of UV rays. Sunscreens are divided into 2 groups,
namely physical sunscreens and chemical sunscreens. Chemical sunscreens are sunscreens that absorb
ultraviolet light, such as PABA, PABA esters, benzophenone, avobenzone, salicylate, cinnamate and
camphor derivatives [4].

Katuk leaves (Sauropus androgynus (L.) Merr.) contain secondary metabolites such as tannins,
saponins, alkaloids, flavonoids, glycosides, and phenols [5]. The 95% ethanol extract of katuk leaves
has a high content of phenolic compounds with 1.49 mgGAE/g fresh weight and 8.71 mgGAE/g dry
weight [6]. Antioxidant activity in previous studies stated that the ICsy value of katuk leaf methanol
extract had a value of 80.81 ppm [7]. Variations in ethanol concentration and extraction methods resulted
in different phenolic and flavonoid content in katuk leaves [8], [9]. Multilevel extraction gives better
results than individual extraction with each solvent [10].
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The aim of the study was to determine the levels of phenolic, flavonoid, as well as antioxidant activity
and SPF testing of the n-hexane, ethyl acetate, and 70% ethanol extract of katuk leaves from the
extraction process with graded maceration, using UV-Vis spectrophotometry method.

2. Materials and Methods
2.1 Preparation Extract

Katuk (Sauropus androgynus (L) Merr) leaves were collected and determined at the Institut
Pertanian, Bogor, West Java. Simplicia processing begins with fresh katuk leaves taken and cleaned of
impurities, then washed with water until clean, drained and finely chopped, and then dried again by
aerating. After dried then powdered.

The graded extract was obtained by a stepwise method using solvents with different polarity levels,
namely n-hexane, ethyl acetate, and 70% ethanol (1:10). The material is soaked for 24 hours, stirring
occasionally for the first 6 hours. The residue is then separated from the filtrate. The process is repeated
until the solvent is clear (3 repetitions). The residue was then extracted with ethyl acetate and 70%
ethanol using the same procedure. Each maserate obtained was then concentrated with a vacuum rotary
evaporator at a temperature of 40°C - 50°C to obtain a thick extract.

2.2 Characterization of Extract

The organoleptic test was carried out by observing the shape, color, smell, and taste using the five
senses. Each extract was weighed carefully as much as 2 grams, then put into a silicate crucible that had
been sized and compared, incandescent in a kiln and the temperature was gradually increased to 600°C
(temperature difference of approximately 25°C) until carbon-free. Next, it was cooled in a desiccator
and then weighed. The total ash content is calculated against the weight of the test material and is
expressed in % w/w. Each 1.0 gram extract was placed in a moisture content balance container which
had been previously sized and the initial weight of the extract was seen. Then the extract was dried at a
temperature of 105°C at the moisture content balance until a constant extract weight value was obtained,
afterward the final weight of the extract was seen. Results are viewed as % MC values [11].

2.3 Phytochemical Screening of Extract

The phytochemical compounds of kencur (aromatic ginger-Kaempferia galanga) ethanolic extract,
such as phenolic, flavonoid, tannin, alkaloid, and terpene were qualitatively identified following
standard procedures describing in the Harborne and Indonesian Herb Pharmacopoeia [12].

2.4 Determination of Total Phenolic Level

From the base solution of 100 ppm gallic acid, several concentrations were made, namely 18 ppm,
30 ppm, 42 ppm, 54 ppm, and 66 ppm. From each concentration of the standard solution of gallic acid,
300 pl was pipetted and then 1.5 ml of Folin-Ciocalteu reagent (1:10) was added. After being allowed
to stand for 3 minutes, each solution was added with 1.2 ml of 7.5% Na,COs solution, shaken
homogeneously, and allowed to stand in the operating time range at room temperature. All solutions
were measured for absorbance at the maximum absorbance wavelength obtained, which was 756.5 nm,
then a calibration curve was made for the relationship between gallic acid concentrations. The extract
solution obtained was pipette 300 1 and added 1.5 ml of Folin-Ciocalteu reagent and shaken. It was
allowed to stand for 3 minutes, added 1.2 ml of 7.5% Na>COj3 solution and allowed to stand again in the
operating time range at room temperature. The absorbance of the extract solution was measured by UV-
Vis spectrophotometer at the maximum absorbance wavelength. The absorbance of the extract solution
was measured by UV-Vis spectrophotometer at a wavelength of 756.5 nm. Performed 3 repetitions [13].
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2.5 Determination of Total Flavonoid Level

From 1000 ppm quercetin mother liquor, several concentrations were made, namely 33, 57, 81 and
105 ppm. A total of 0.5 ml of quercetin solution was made with several concentrations of pipette then
added with 1.5 ml of methanol and added 0.1 ml of 10% AICl; reagent 0.1 ml of sodium acetate (1M)
and 2.8 ml of distilled water. Then the solution was shaken and left for an operating time of 60 minutes
at room temperature. Measure the absorbance at a wavelength of 434 nm against the standard. Each
concentration of 0.5 ml of the test solution was added with 1.5 ml of methanol and added 0.1 ml of 10%
AICI; reagent 0.1 ml of sodium acetate (1M) and 2.8 ml of distilled water, then allowed to react during
the operating time at room temperature. Measure the absorption at the maximum wavelength against the
standard [14].

2.6 Antioxidant Activity Test

Weigh 100.0 mg of ethanol extract of katuk leaves from each extraction time dissolved with methanol
in a volumetric flask, then diluted to obtain concentrations of 20, 40, 60, 80 and 100 ppm. A total of 0.2
mL of sample solution of each concentration was added with 1 mL of 0.5 mM DPPH and 5 mL of
methanol, allowed to stand according to the operating time for 30 minutes and then measured at a
maximum wavelength of 515.5 nm. The percentage of radical scavenging activity was calculated by the
formula [15].

2.7 Sunscreen Potency Test

The ethanol extract of Arabica coffee leaves was diluted with ethanol to a concentration of 100 ppm.
The SPF value was determined by measuring the absorbance of the solution from the extract using a
UV-Vis spectrophotometer at a wavelength of 290-320 nm. The sample was dissolved in 5 mL of
ethanol p.a. The determination of the SPF value was carried out three times for each sample. The
absorbance data obtained were processed by the equation of Mansur (1986) [16].

SPF = CF x EE x I (A) x abs (L)

The SPF value can be calculated by multiplying the correction factor (CF), the erythema effect
spectrum (EE), the intensity spectrum from the sun (I), and also the absorbance (Abs) of the cream
sample of coffee leaf ethanol extract. The SPF assessment refers to the provisions of the FDA (Food
and Drug Administration), namely minimal protection if SPF 2-4, moderate protection 4-6, extra
protection 6-8, maximum protection 8-15, and ultra protection >15 [17].

2.8 Data Analysis

The observed data from the dispersion test and color stability test were then analyzed using one-way
ANOVA. If there is a significant difference between the formulas, then it is continued with the Tukey
HSD test with a 95% confidence level to see if the formula has a significant difference or not.
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3. Results and Discussion

The purpose of using three solvents with different polarities is to obtain active compounds from katuk
leaves based on their polarity [10]. In this study, repetition was carried out with the aim of providing
sufficient extract weight and being able to attract residual compounds that were still left in the previous
iteration. Extraction using solvents with different polarities will produce different polyphenol
components so that the antioxidant properties or characteristics of each compound obtained from the
extraction are also different [18].

Table 1. Katuk Leaf Extraction Results

: WA
Extract type Average extract weight ~ Average extract yield (%) £ SD

(2)£SD
n-Hexane 18,05 £ 0,73 7,22 +0,29
Ethyl acetate 14,87 £ 1,15 5,95+ 0,46
Ethanol 70 % 50,27 £ 1,90 20,11+ 0,76

Table 2. Characteristics of Katuk Leaf Extract

Parameters Extract type
n-Hexane Ethyl acetate Ethanol 70%

Organoleptic
Form Thick extract Thick extract Thick extract
Smell Typical Typical Typical
Favor Bitter Bitter Rather Bitter
Color Green Green Chocolate
Ash Level 2,59 % £ 0,22 0,55 % + 0,05 6,88 % + 0,93
Drying Shrinkage 1,08 % + 0,48 3,04 £ 0,58 3,48 +2.41

The yield (Table 1) of the extract obtained from the multilevel extraction resulted in the lowest yield
of the ethyl acetate extract, followed by the n-hexane extract. The yield obtained in the multistage
extraction with 70% ethanol showed the highest yield. Based on the principle of mass transfer of solute
into a solvent that is in accordance with characteristics like dissolves like, where there is a transfer at the
interface layer (solvent and solute) then the solute diffuses into the solvent. The results are different
because the ability to attract compounds in each solvent is different too. 70% ethanol extract has the
highest yield because 70% ethanol solvent is universal. It can attract non-polar and polar compounds so
that 70% ethanol extract is attracted to more secondary metabolites [8].

Organoleptic test on leaf extract was conducted to determine the characteristics of shape, smell, taste,
and color. Of the three katuk leaf extracts the difference was only in the extract, the n-hexane, and ethyl
acetate extracts had a green color while the 70% ethanol had a brown color.

The ash content obtained from this research is n-hexane 2.59%, ethyl acetate 0.55%, and ethanol
70% 6.88% as seen in (Table 2). The three extracts had simplicia criteria that were in accordance with
the guidelines for a good extract ash content, namely the ash content of not more than 12%. The purpose
of ash content is to show the content of organic and inorganic compounds from plants such as alkali
metals, alkaline earth metals and heavy metals, as well as to provide an overview of internal and external
mineral content until they become extracts.

Drying shrinkage has a goal to give the maximum amount of compounds lost in the drying process.
In this study, a moisture balance was used at a temperature of 105°C from the three extracts of n-hexane,
ethyl acetate, and 70% ethanol. The three results (Table 2) fall into the drying shrinkage limit of no more
than 10%.
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Table 3. Phytochemical Screening

Detected Extract type

compounds n-Hexane Ethyl acetate Ethanol 70%
Alkaloids
- Dragendor - - +
- Bouchardat - - +
- Mayer + + +
Phenolic + + +
Flavonoids + + +
Saponins + + +
Tannins + + +
Terpenoids - - -
Steroids + + +

Note: (+) There is a compound (-) There is no compound

The results of phytochemical screening can be seen in (Table 3). Phytochemical screening was
carried out to identify the compounds contained in n-hexane extract, ethyl acetate extract, and 70%
ethanol extract of katuk leaves. Screening is an important step in an effort to reveal the potential of plant
resources [1]. The 70% ethanol extract showed positive results for alkaloids, while the ethyl acetate and
n-hexane extracts were negative.

Determination of total phenolic levels uses the Folin-Ciocalteu method because it is easy, cheap, fast
to do, and can be done routinely in the laboratory. Polyphenols in plant extracts react with the reagent
used, namely Folin-Ciocalteu (Blainski et al., 2013). Phenolic compounds react with Folin-Ciocalteu
reagent only in an alkaline environment so that proton dissociation occurs in phenolic compounds into
phenolic ions, hence 7.5% Na,COs is used to make an alkaline environment. The hydroxyl group in the
phenolic compound reacts with the Folin-Ciocalteu reagent to form a blue molybdenum-tungsten
complex which can be detected by a spectrophotometer [19]. Gallic acid (3,4,5-Trihydroxybenzoic acid)
was used as standard. Gallic acid was chosen as the standard because it represents the general properties
of phenolic compounds. In this case gallic acid is a natural phenolic compound that has a strong
antioxidant effect [20].

Determination of the maximum wavelength of gallic acid aims to determine at what wavelength the
compound reaches the highest absorbance value. The result of measuring the maximum wavelength is
765.50 nm with an absorbance of 0.3445 as the maximum absorbance value. The operating time of the
results obtained is stable absorbance at 60 minutes so that it can be concluded that the purpose of
determining the operating time is to get the measurement time when the reaction has been running
optimally which is characterized by a stable absorbance, so as to maximize the measurement [21].

Various concentrations of gallic acid standards were made because the assay used a calibration curve
equation (Table 4), so to make a calibration curve, several concentrations were made in order to obtain
a linear equation. The results obtained were at concentrations of 18, 30, 42, 54, and 66 ppm, the data
met the requirements of Lambert Beer's law. The calibration curve obtained by the linear regression
equation y = 0.0093.x + 0.1824 with a correlation coefficient (r) = 0.9944.

In the determination of the total phenolic content of katuk leaf extract, as seen in (Table 5) that the
70% ethanol extract had the highest concentration of 16.71 mgGAE/g. The extract was followed by
ethyl acetate and n-hexane with a concentration of 2.95 mgGAE/g and 0.57 mgGAE/g extract,
respectively. Phenolic compounds are extracted well in 70% ethanol because the phenolic content will
increase in the extract as the polarity of the solvent increases. Phenolic also tends to be polar so it can
dissolve in polar solvents well. These results are similar to other studies which stated polar extracts have
the highest phenolic content followed by semi-polar and non-polar extracts. Methanol, a polar solvent,
has a higher phenolic content than acetone which is a semi polar solvent [22].
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Table 4. Results of Total Phenolic Levels
Average Phenolic content

Extract type (mgGAE/g Extract + SD)
n-Hexane 0,57 £0,02

Ethyl Acetate 2,95+0,07

Ethanol 70% 16,71 +£ 0,43

Table 5. Results of Total Flavonoid Levels
Average levels of Flavonoids

Extract type

(mgQE/g Extract = SD)
n-Hexane 55,57+0,11
Ethyl Acetate 88,79+ 0,73
Ethanol 70% 6,23 + 0,05

Determination of total flavonoid levels uses quercetin standards. Quercetin is a flavonoid class of the
flavonol group [23]. Meanwhile, Quantitative Analysis is conducted by applying the UV-Vis
spectrophotometric method (Hanani, 2015). The maximum wavelength resulted from this study was 434
nm. This was due to the reaction of the AICI3 complex which caused the shift of the wave to become
visible, which was indicated by the solution becoming more yellow, and the addition of sodium acetate
to maintain the visible wavelength [24]. AICI; reagents with flavonoids form complexes between
neighboring hydroxyl groups and ketones or with neighboring hydroxyl groups. AICl; will react with
the ketone group at C4 and the OH group at C3 or C5 in flavone or flavonoid compounds to form a
yellow stable complex compound.

The results of the absorbance measurement of the quercetin standard solution to obtain a linear
calibration curve obtained results such as (Table 6). These results were entered into the regression
equation which then produced linear y = 0.0024x+0.1897,r = 0.9931. The flavonoid content was
expressed in mgQE/g Extract.

After reading the levels of flavonoids (Table 7) of the graded extract of katuk leaves, the results
obtained were n-hexane 55.57 mgQE/g, ethyl acetate 88.79 mgQE/g, and 70% ethanol 6.23 mgQE/g. In
this study, ethyl acetate had the largest concentration, this is because the content of flavonoid compounds
contained in katuk leaves has a low polarity level, namely in the form of aglycones or commonly called
aglycone flavonoids. Aglycone flavonoids have less polar properties and tend to be more soluble in
chloroform and ether. Flavonoids generally bind to sugars to form glycosides which cause these
compounds to be easily soluble in polar solvents, such as methanol, butanol, and ethyl acetate.

In this study, the free radical compound DPPH (2,2-diphenyl-1-picrylhydrazyl) was used. The results
obtained on the measurement of the maximum wavelength is 515.5 nm, the wavelength can be used
because the wavelength of the maximum absorbance for measurements with the DPPH method is 515-
520 nm [25].

Quercetin was chosen as the standard for comparison because quercetin is a natural secondary
antioxidant that has been shown to have free radical scavenging activity. Quercetin, which is a flavonoid
group, has several biological activities. These activities can be attributed to the antioxidant properties of
quercetin, including its ability to scavenge free radicals [23].

The results of antioxidant activity (Table 8) show that 70% ethanol extract has a lower ICso value
than ethyl acetate and n-hexane, the smaller the % inhibition obtained, the stronger the antioxidant
activity produced [7]. The compounds contained in the ethanol extract are an accumulation of polar,
semi-polar, and non-polar compounds. When the extract is macerated in stages, the synergistic function
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between the compounds will reduce because the components contained in the extract have been
separated. The non-polar chemical components were extracted in the n-hexane solvent, the semi-polar
chemical components were extracted in ethyl acetate, and chemical components that are polar were
extracted in 70% ethanol solvent. This causes the antioxidant activity of 70% ethanol extract to be the
strongest and at the same time has the least % inhibition, compared to others.

Table 6. Antioxidant Activity Test Results and SPF

Sample Type Averagflaclzzi)xslgz)mt activity SPF
Quercetin 8,83 -
n-Hexane 88,43 £ 1,20 2,13

Ethyl Acetate 77,65+ 1,78 5,23

Ethanol 70% 70,33 + 1,64 2,13

Ethyl acetate extract gave the highest SPF results compared to ethanol and n-hexane extracts. The
three extracts belonged to the minimum SPF capability (range 2 to 4). Phytochemical compounds in the
extract that may play a role in the potential for absorption of ultraviolet light are flavonoids and phenolic
compounds [26]. Several groups of active compounds derived from natural ingredients such as
flavonoids, tannins, anthraquinones, cinnamates, and glycosides are reported to have the ability to
protect against UV rays [27].

4. Conclusions

Based on the results obtained in this study, the determination of total phenolic content had the highest
concentration in 70% ethanol extract, which was then followed by ethyl acetate extract and n-hexane
extract. In the determination of total flavonoid content, the highest yield was in the ethyl acetate extract,
then n-hexane content, while the 70% ethanol had the lowest content. The results of the antioxidant
activity test used the DPPH method. ICso of n-hexane extract had the highest concentration in this
activity test, followed by ethyl acetate and 70% ethanol extract. The smaller the ICsy value, the higher
the antioxidant activity produced. Multilevel extraction greatly affects the levels of each extract used.
Besides, it will also look for different compounds in the solvent used.
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