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Preface 

The human environment is rapidly changing with complicated interactions, 
threatening human existence and human living. To establish the Sustainable 
Humanosphere, international collaboration and expansion of Humanosphere Science 
on a global scale is important. 

In 2016, Research Institute for Sustainable Humanosphere (RISH) launched a 
program called the Humanosphere Asia Research Node (ARN) to strengthen the 
hub functions of international collaborative research and fostering talented people 
who expand the field of Humanosphere Sciences internationally. ARN integrates 
various facilities such as Equatorial Atmosphere Radar (EAR) and human networks 
in ASEAN region and Japan for consolidating the international collaborative research 
on “Sustainable Humanosphere.” 

The Equatorial Atmosphere Radar (EAR) is a VHF atmospheric radar located in 
Kototabang, West Sumatra, Indonesia. It has been operated by collaboration between 
RISH and National Institute of Aeronautics and Space of Indonesia (LAPAN) since 
2001. RISH has conducted a collaborative research program by using the EAR and 
its related facilities since 2005 to enhance scientific research activity conducted 
with the EAR and associated facilities. To exchange information on a wide range of 
research results from the EAR and related facilities during 20 years, and to further 
strengthen the international network, RISH and LAPAN organize the symposium. 
This symposium is a joint program of LAPAN-Kyoto University with the title “The 
6th Asia Research Node Symposium on Humanosphere Science,” and “INterna-
tional Conference on Radioscience, Equatorial Atmospheric Science and Environ-
ment (INCREASE).” Due to the COVID-19 outbreak and travel restrictions, the 
symposium will be held online. 

The symposium aims to share the concept and recent advances of Humanosphere 
in scientific and technological advances such as atmospheric science, environ-
mental science, space science, material science, plant science, entomology, microbi-
ology, ecology, forestry, wood science, chemistry, biochemistry, molecular biology, 
architecture, electromagnetic engineering, agriculture and other related sciences 
contributing to creating “Sustainable Humanosphere.”

v



vi Preface

“The 6th Asia Research Node Symposium on Humanosphere Science,” and 
“INternational Conference on Radioscience, Equatorial Atmospheric Science and 
Environment (INCREASE)” symposium was organized from the office of Research 
Center for Climate and Amospheric, LAPAN, on September 20–21, 2021, in 
Bandung, Indonesia, and held virtually considering high cases of COVID-19 around 
the globe. 

Nevertheless, the committee received an overwhelming response in term of 
number of registered participants. The total participant attending this virtual sympo-
sium reach 114 people. The participants were from Indonesia, Japan, India, USA, 
Egypt, Europe, China and Australia. 

We decided that the speakers could only present their work in oral for 10 m. After 
three or two speakers delivered their research, we accommodated question and answer 
sessions for 10 m for these speakers. Furthermore, we facilitate the manuscripts to 
be published at a journal with peer-reviewed process by experts in the field. One 
manuscript is reviewed by two reviewers and the handling editor decided whether a 
manuscript can be accepted or rejected mainly based on the reviewer’s comments. 
In this symposium, 182 manuscripts submitted, 80 manuscripts were proceeded to 
publication process and suitable for scientific publication. 

We want to thank participants and speakers who attend and support the 6th Asia 
Research Node Symposium and INCREASE. Also, we thank to scientific committee 
and reviewers for their precious time, and lastly many thanks to the local organizing 
committee for the hard work so that the 6th Asia Research Node Symposium and 
INCREASE can be done successfully. See you all in the next ARN and INCREASE 
Symposium. 

Bandung, Indonesia Dr. Erma Yulihastin 
Editor in Chief of INCREASE 

Proceeding 2021
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Chapter 1 
Reducing Sugars Production from Oil 
Palm Empty Fruit Bunches (OPEFB) 
by Combined Dilute Acids-Hydrothermal 
Pretreatment 

Fahriya Puspita Sari, Fitria, Sita Heris Anita, Maulida Oktaviani, 
and Widya Fatriasari 

Abstract OPEFB (oil palm empty fruit bunches) is one of the residues of oil-palm 
industry which can be utilized as bioethanol feedstock due to its high holocellulose 
content of about 60%. As with other bioethanol production from lignocellulosic 
biomass, OPEFB must be pretreated before subsequent enzymatic hydrolysis to break 
down or loosen the linkage of cellulose, hemicellulose, and lignin. Therefore, this 
study investigated the influence of three different acids (oxalic, maleic, and sulfuric 
acids), three concentrations (1, 3, 5%), and three heating durations (15, 30, 45 min) 
in an autoclave (121.1 °C) on the pretreatment of OPEFB and to evaluate sugar 
production after enzymatic hydrolysis of the pretreated OPEFB. The results show 
that maleic acid gave the highest reducing sugar yield of 19.78% at a 5% concentration 
for a 15 min heating duration. On comparison, 16.41 and 15.40% of reducing sugar 
yields were obtained from oxalic acid (5%, 15 min) and sulfuric acid (1%, 15 min) 
pretreated OPEFB, respectively. This study shows the promising result of using 
maleic acid for lignocellulosic pretreatment compared to oxalic and sulfuric acids. 

1.1 Introduction 

Lignocellulosic biomass is an intriguing alternative feedstock for the generation of 
biofuels, bio-based chemicals, and biomaterial precursors. Over the last two decades, 
lignocellulosic biomass such as sugarcane bagasse has grown in popularity [1], while 
bamboo [2], corn cob, rice husk, cassava peel [3] has been extensively studied for 
biofuel production. Oil palm empty fruit bunches (OPEFB) are the most researched
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