
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
Scientific and Editorial Board 
 Abubakar Yaro, Strathclyde Institute of Pharmacy & Biomedical Sciences (SIPBS),                               

University of Strathclyde, Scotland (GBR).   
 Afrida Rizka Farzana, IPB University, and Rumah Paper Kita (Our House of Papers),                                  

RP Editing & Proofreading Servives (IDN).  
 Andoniana Rakoto Malala, Centre de Formation et d'Application du Machinisme Agricole – 

CFAMA (MDG).   
 Asma Nisar, Nazar College of Pharmacy, DAKSON Institue of Health Sciences, Islamabad (PAK). 
 Bayu Prabowo, Renewable Energy Development Research, Research and Technology Center –                     

PT Pertamina, Jakarta (IDN). 
 Fahma Alfian, Merdeka University of Madiun, and RP Editing & Proofreading Servives (IDN). 
 Haryo Wibowo, Institute for Thermal Power Engineering  – Zhejiang University of China (CHN). 
 Ivar Zekker, Institute of Chemistry, University of Tartu, Tartu, (EST).   
 Karina Stankeviča, Department of Environmental Science, University of Latvia (LVA). 
 Mohammad Syaifudin Zuhri, Merdeka University of Madiun, and RP Editing & Proofreading 

Servives (IDN).   
 Muhammad Danang Birowosuto, CNRS International NTU Thales Research Alliance – 

Nanyang Technological University (SGP). 
 Muhammad Zahoor, Department of Biochemistry, University of Malakand, Khyber Pakhtunkhwa, 

Peshawar (PAK).    
 Noor Illi Mohamad Puad, Department of Biotechnology Engineering, Kulliyyah of Engineering, 

International Islamic University Malaysia (MYS). 
 Praptiningsih Gamawati Adinurani, Department of Agrotechnology – Merdeka University of 

Madiun, and RP Editing & Proofreading Servives (IDN).  
 Rangga Kala Mahaswa, Universitas Gadjah Mada, and RP Editing & Proofreading Servives (IDN). 
 Roy Hendroko Setyobudi, Department of Agriculture Science, Postgraduate Program,                               

University of Muhammadiyah Malang, and RP Editing & Proofreading Servives (IDN).    
 Trias Agung Pakarti, University of Brawijaya, and RP Editing & Proofreading Servives (IDN). 
  Tsitsino Turkadze, Department of Chemical and Environmental Technologies,    

 Akaki Tsereteli State University, Kutaisi (GEO).  
 Yahya Jani, Division of Sustainable Environment and Construction, School of Business Society and 

Engineering, Mälardalen University (SWE). 
 Yusilawati Ahmad Nor, Department of Biochemical-Biotechnology Engineering, Kuliyyah of 

Engineering, International Islamic University Malaysia (MYS). 



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 1/10

  

All issues Series
Forthcoming About

Search Menu

All issues  Volume 374 (2023)

Previous issue Table of Contents

Free Access to the whole issue

E3S Web of Conferences
Volume 374 (2023)

The 3rd International Conference on Natural Resources and Life Sciences (NRLS)
2020

Virtual, September 23-24, 2020

R.H. Setyobudi, A. Yaro, I. Zekker, M. Zahoor and T. Turkadze (Eds.)

Export the citation of the selected articles Export

Select all

Open Access

About the conference
Published online: 21 March 2023

PDF (1.66 MB)

Open Access

Statement of Peer review
Published online: 21 March 2023

PDF (216 KB)

Open Access

Journals Books Conferences

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 2/10

The Taste of Arabica Co ee in Several Altitude and Shading Condition 00001

Adriani Saurnida Asiana Siahaan, Erwin Masrul Harahap, Chairani Hanum, Abubakar Karim and Zane
Vincēviča-Gaile

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400001

PDF (1.910 MB) References NASA ADS Abstract Service

Open Access

Study of Biodiversity in Submontana of Kamojang Nature Reserve, West Java,
Indonesia 00002

Afrisal Isfan Abdillah, Silva Eka Putra Utama and Nguyen Van Minh
Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400002

PDF (3.913 MB) References NASA ADS Abstract Service

Open Access

Improving the Capability of Corn Processing into Tortillas by Family Welfare
Programme, In Gedong, Ngadirojo, Wonogiri Regency, Central Java, Indonesia

00003
Afriyanti Afriyanti, Novian Wely Asmoro, Retno Widyastuti, Catur Budi Handayani, Ira Liana Sari,

Rahayu Relawati and Peeyush Soni

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400003

PDF (5.133 MB) References NASA ADS Abstract Service

Open Access

The Awareness of Intellectual Property Rights (IPRs) Regimes on Small and Medium
Enterprises (SMEs) of Agricultural Products Processing at Malang Area, East Java
Province, Indonesia 00004

Aris Winaya, Maftuchah Maftuchah, Sofyan Arif, Leila Neimane and Ida Ekawati

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400004
PDF (4.153 MB) References NASA ADS Abstract Service

Open Access

Buyer Decisions on Hydroponic Vegetable Products 00005
Asgami Putri, Jabal Tarik Ibrahim, Adi Sutanto, Syafrani Syafrani, Bambang Yudi Ariadi, Istis Baroh,

Rahayu Relawati, Juris Burlakovs, Erni Hawayanti, Sri Utami Lestari et al. (6 more)

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400005

PDF (4.188 MB) References NASA ADS Abstract Service

p
By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 3/10

Open Access

Utilization of Green Tea Extract on Anti-aging Cream with Butylated Hydroxytoluene
(BHT) and Tertiary Butylhydroquinone (TBHQ): Physical Stability Aspect 00006
Cynthia Marisca Muntu, Yulianita Yuwono, Christina Avanti and Manar Fayiz Mousa Atoum

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400006

PDF (5.577 MB) References NASA ADS Abstract Service

Open Access

The E ect of Pod Storage on Chemical and Microbiological Characteristics of
Organic and Non–organic Balinese Cacao Pulps 00007

Christina Mumpuni Erawati, Ruth Chrisnasari and Peeyush Soni
Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400007

PDF (4.176 MB) References NASA ADS Abstract Service

Open Access

Characterization Properties of Banana Peel as a Promising Alternative for Bioplastic
00008

Dina Maria Abel, Juvencio de Castro Ruas, Adilson de Castro Ruas and Tjie Kok

Published online: 21 March 2023
DOI: https://doi.org/10.1051/e3sconf/202337400008

PDF (3.790 MB) References NASA ADS Abstract Service

Open Access

Assessment of Aegle marmelos Fruit Extracts as Organic Insecticide for Spodoptera
exigua on Allium ascolanicum 00009

Dyah Roeswitawati, Teuku Ramzy, Praptiningsih Gamawati Adinurani, Roy Hendroko Setyobudi,

Zahid Hussain, Irum Iqrar and Nguyen Ngoc Huu

Published online: 21 March 2023
DOI: https://doi.org/10.1051/e3sconf/202337400009

PDF (4.830 MB) References NASA ADS Abstract Service

Open Access

Sterilization of Ready to Serve Product for Special Needs of Hajj and Umrah:
Skipjack Tuna in A Retort Pouch Package 00010

Elsa Azhari, Muhamad Subroto Aliredjo, Agus Heri Purnomo, Damat Damat, Maizirwan Mel, Satriyo

Krido Wahono, Suherman Suherman and Erkata Yandri

Published online: 21 March 2023
DOI: https://doi.org/10.1051/e3sconf/202337400010

Utilli ti ff G T E t t A ti i C ithh B t ll t dd H dd t ll

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 4/10

PDF (4.496 MB) References NASA ADS Abstract Service

Open Access

Production and Nutrient Value of Elephant Grass in Agroforestry Systems in
Indonesia 00011
Endang Dwi Purbajanti, Didik Wisnu Widjajanto, Praptiningsih Gamawati Adinurani, Zahid Hussain

and Ida Ekawati

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400011

PDF (3.940 MB) References NASA ADS Abstract Service

Open Access

Quality Assessment on Honey Produced from Six Months Old Acacia crassicarpa
00012

Eni Suhesti, Lili Zalizar, Joko Triwanto, Ervayendri Ervayendri, Roy Hendroko Setyobudi, Nugroho Tri

Waskitho, Jabal Tarik Ibrahim, Maftuchah Maftuchah, Hadinoto Hadinoto, Zane Vincēviča-Gaile et al.

(5 more)

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400012

PDF (4.880 MB) References NASA ADS Abstract Service

Open Access

Incentive Strategy for Energy E ciency Programs in Industries Consuming 6 000
TOE/year with Sustainable Energy Performance 00013
Satryo Martoyoedo, Priyadi Priyadi, Dewanto Fajrie, Ratna Ariati, Erkata Yandri, Roy Hendroko

Setyobudi, Suherman Suherman, Juris Burlakovs, Maizirwan Mel, Satriyo Krido Wahono et al. (4

more)

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400013

PDF (4.577 MB) References NASA ADS Abstract Service

Open Access

Bird Diversity, Abundance, and Evenness Rates in Ecotone Area of Sutan Syarif
Hasyim Forest Park, Riau, Indonesia 00014
Hadinoto Hadinoto, Lili Zalizar, Joko Triwanto, Ervayenri Ervayenri, Roy Hendroko Setyobudi,

Muhammad Chanan, Nugroho Tri Waskitho, Jabal Tarik Ibrahim, Eni Suhesti, Nguyen Van Minh et al.

(3 more)

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400014

PDF (4.076 MB) References NASA ADS Abstract Service

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 5/10

Open Access

The Length-Weight Relationships and Condition Factors of Potamocorbula faba
Hinds., 1843 in the Permisan Bay, East Java, Indonesia 00015
Hariyadi Hariyadi, Aris Winaya, Muhammad Zainuri, Norma A ati, Lachmudin Sya’rani and

Olga Anne

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400015

PDF (5.818 MB) References NASA ADS Abstract Service

Open Access

Biodiesel Industrial Waste based on Jatropha curcas as a Fungicide to Control
Fusarium oxysporum and Alternaria solani 00016
Henik Sukorini, Dyah Erni Widyastuti, Dini Kurniawati, Sawita Suwannarat, Maizirwan Mel and Roy

Hendroko Setyobudi

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400016

PDF (6.054 MB) References NASA ADS Abstract Service

Open Access

Population Development and Disease Incidence of Virus Disease Transmitted by
Brown Planthopper on the Paddy Field Applied with Biofertilizers and Biopesticides

00017

I. Nyoman Widiarta, Etty Pratiwi, I. Putu Wardana and Oky Dwi Purwanto

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400017

PDF (5.254 MB) References NASA ADS Abstract Service

Open Access

Moringa oleifera L. Microgreens and their Antioxidant Activity 00018

Ida Bagus Made Artadana and Edward Pandji
Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400018

PDF (4.458 MB) References NASA ADS Abstract Service

Open Access

The E ect of Elisitor on Growth and Ginsenoside Level in Hairy Root Culture of
Panax ginseng Cultivated in Shake Flasks 00019

Johan Sukweenadhi, Stefan Pratama Chandra, Leonardo Satriono Putra, Yoanes Maria Vianney,

Theresia Liliani, Merlyn Wongso, Melisa Widjaja, Sari Pramadiyanti, Pissa Christanti, Kim-Jong Hak et
al. (2 more)

Thh L thh W i hht R ll ti hhi dd C dditi F t ff P t bb ll ff bb

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 6/10

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400019

PDF (5.146 MB) References NASA ADS Abstract Service

Open Access

Zeolite-microfragmenting Media: A Potential Strategy to Accelerate Coral Growth
00020

Khaulah Mujahidah, Aolia Ramadan, Veryl Hasan, Sahri Yanti, Izzul Islam and Irum Iqrar

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400020

PDF (7.021 MB) References NASA ADS Abstract Service

Open Access

Prevalence of Gastrointestinal Helminthiasis in Beef Cattle During Dry Season in
Bangkalan Regency, Madura, Indonesia 00021
Lili Zalizar, Aris Winaya, Yusuf Ridwan, Eka Arif Hardiansyah and Ravindran Jaganathan

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400021

PDF (4.045 MB) References NASA ADS Abstract Service

Open Access

The E ect of Mangosteen Varieties as Dyes and ZnO Nanostructures Mixture to
DSSC - Dye-sensitized Solar Cell Characteristics 00022
Lizda Johar Mawarani, Ratna Puspitasari, Doty Dewi Risanti and Luqman Ali Shah

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400022

PDF (5.064 MB) References NASA ADS Abstract Service

Open Access

Bidens pilosa Linn.: Beautiful Weed for the Healthy Mouth – A Mini Review 00023

Mariana Wahjudi, Gracelynn Meira, Hadinata Santoso and Assidiq Zidane Irwansyah

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400023

PDF (4.719 MB) References NASA ADS Abstract Service

Open Access

Hematological Features of Cihateup’s Duck Blood that are Given Natural Isotonic in
Dry Systems 00024
Nurul Frasiska, Putri Dian Wulansari, Novia Rahayu, Abdul Razak Alimon, Wahyu Widodo and

Nguyen Ngoc Huu

Published online: 21 March 2023

p g
By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 7/10

DOI: https://doi.org/10.1051/e3sconf/202337400024

PDF (4.248 MB) References NASA ADS Abstract Service

Open Access

In uence of Hibiscus tilliaceus Extract and Suspension on Echerichia coli and
Staphylococcus aureus Growth 00025
Oktavina Kartika Putri, Lina Oktavia Rahayu, Gardiani Febri Hadiwibowo, Yuly Kusumawati and

Asma Nisar

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400025

PDF (4.960 MB) References NASA ADS Abstract Service

Open Access

Keiki induction by cytokinin on Phalaenopsis spp. 00026

Popy Hartatie Hardjo, Ida Bagus Made Artadana, Sulistyo Emantoko Dwi Putra and Asad Jan

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400026

PDF (4.351 MB) References NASA ADS Abstract Service

Open Access

The Pro-Environmental Producer Behavior on Food Small and Medium Enterprises
in Malang, Indonesia 00027

Rahayu Relawati, Bambang Yudi Ariadi, Harpowo Harpowo, Bambang Hadi Prabowo, Leila Neimane

and Ida Ekawati

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400027

PDF (3.858 MB) References NASA ADS Abstract Service

Open Access

Antioxidant Activity Between Defatted and Di erent Solvent Temperature in Rice
Bran var. IR-64 Extract 00028

Retno Widyastuti, Rahmat Dwi Irwanto, Enny Purwati Nurlaili, Sri Hartati and Irum Iqrar

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400028

PDF (4.346 MB) References NASA ADS Abstract Service

Open Access

Inhibition of Carica Solid Soap to the Growth of Staphylococcus epidermidis
Bacteria 00029

Roisatul Ainiyah, Cahyaning Riniutami and Muhannad Illayan Massadeh

Published online: 21 March 2023

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 8/10

DOI: https://doi.org/10.1051/e3sconf/202337400029

PDF (4.435 MB) References NASA ADS Abstract Service

Open Access

Pest Control using Bark Pesticide Applicator (BPA) in Citrus Plants 00030

Rudi Cahyo Wicaksono, Otto Endato, Susi Wuryantini and Zahid Hussain

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400030

PDF (5.466 MB) References NASA ADS Abstract Service

Open Access

Food Waste Product for Overcoming Heat Stress in Broilers 00031
Rusli Tonda, Manar Fayiz Mousa Atoum, Roy Hendroko Setyobudi, Lili Zalizar, Wahyu Widodo,

Mohammad Zahoor, David Hermawan, Damat Damat, Ahmad Fauzi, Asgami Putri et al. (12 more)

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400031

PDF (5.053 MB) References NASA ADS Abstract Service

Open Access

Thermostable Chitinase Producing Bacterium from Ijen Hot Spring – Indonesia:
Isolation, Identi cation, and Characterization 00032
Ruth Chrisnasari, Liony Priscilla Sutanto, Dian Paulina, Alicia Wahjudi and Tjandra Pantjajani

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400032

PDF (5.407 MB) References NASA ADS Abstract Service

Open Access

Infestation of Dendrophthoe pentandra (L.) Miq. on Various Canopy Shading and
Plants Diversity in Purwodadi Botanic Garden, Indonesia: A study on Cassia stula L.

00033

Solikin Solikin, Melisnawati Hamza Angio, Tri Handayani and Nguyen Van Minh

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400033

PDF (6.480 MB) References NASA ADS Abstract Service

Open Access

The Impact of Madden - Julian Oscillation and Sea Surface Temperature Process
Interaction on Rainfall Variability During Rainy Season: A Case Study in East Nusa
Tenggara, Indonesia 00034

Sudirman Sudirman, Amir Mustofa Irawan, Dzikrullah Akbar, Peeyush Soni and Leila Neimane
Published online: 21 March 2023

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 9/10

DOI: https://doi.org/10.1051/e3sconf/202337400034

PDF (6.653 MB) References NASA ADS Abstract Service

Open Access

Bioelectrochemical System Application for Pesticides Removal: A mini-review 00035

Theresia Desy Askitosari and Amanda Larasati

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400035

PDF (4.084 MB) References NASA ADS Abstract Service

Open Access

Mini-Review: Extraction of Patchouli Oil from Pogostemon cablin Benth. Leaves
00036

Tjie Kok, Natasha Florenika, Mangihot Tua Gultom, Popy Hartatie Hardjo and Muhannad Illayan

Massadeh

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400036

PDF (4.277 MB) References NASA ADS Abstract Service

Open Access

Herbs as A Feed Additive in the Broilers for the Sustainability of Local Products
00037

Wahyu Widodo, Adi Sutanto, Imbang Dwi Rahayu, Apriliana Devi Anggraini, Trisakti Handayani, Roy

Hendroko Setyobudi, Maizirwan Mel and Nguyen Ngoc Huu

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400037

PDF (3.889 MB) References NASA ADS Abstract Service

Open Access

Bioremediation in the Marine Environment: Challenges and Prospective Methods
for Enhancement 00038

Watumesa Agustina Tan, Gabrielle Celina and Stephanie Pranawijaya

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400038

PDF (3.980 MB) References NASA ADS Abstract Service

Open Access

Characterization of Endophytic Bacteria Isolated from Avicennia marina’s Leaf
Tissue Collected from Ekowisata Mangrove Wonorejo Surabaya, Indonesia 00039

Wina Dian Savitri, Marvel Lewi Santoso, Yulanda Antonius, Popy Hartatie Hardjo and Asad Jan

Published online: 21 March 2023

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



21/03/23, 16.07 E3S Web of Conferences

https://www.e3s-conferences.org/articles/e3sconf/abs/2023/11/contents/contents.html 10/10

DOI: https://doi.org/10.1051/e3sconf/202337400039

PDF (5.900 MB) References NASA ADS Abstract Service

Open Access

Identi cation of DNA G–quadruplex Forming Sequence in Shrimp White Spot
Syndrome Virus (WSSV) 00040
Yoanes Maria Vianney, Priscilla Kandinata, Klaus Weisz and Maria Goretti Marianti Purwanto

Published online: 21 March 2023

DOI: https://doi.org/10.1051/e3sconf/202337400040

PDF (4.973 MB) References NASA ADS Abstract Service

E3S Web of Conferences
eISSN: 2267-1242

Mentions légales Contacts Privacy policy

A Vision4Press website

By using this website, you agree that EDP Sciences may store web audience measurement

cookies and, on some pages, cookies from social networks. More information and setup

OK



 

Characterization of Endophytic Bacteria 
Isolated from Avicennia marina’s Leaf Tissue 
Collected from Ekowisata Mangrove Wonorejo 
Surabaya, Indonesia 

Wina Dian Savitri1*, Marvel Lewi Santoso1, Yulanda Antonius1, Popy Hartatie Hardjo1,        
and Asad Jan2 
1Faculty of Biotechnology, University of Surabaya, Raya Kalirungkut, Surabaya, East Java, 
Indonesia, 60293 

2Institute of Biotechnology & Genetic Engineering, University of Agriculture Peshawar,                                 
25130 Peshawar, Khyber Pakhtunkhwa, Pakistan 

Abstract. The previous experiment showed that Avicennia marina’s leaf 
collected from Ekowisata Mangrove Wonorejo, Surabaya, Indonesia 
contained endophytes. The endophytes were known as bacteria which was 
demonstrated by biochemical tests based on Bergey’s manual of 
determinative bacteriology. This experiment aimed to characterize the 
three isolates of bacteria by using Deoxyribonucleic acid. (DNA 
)sequencing. The result showed that isolate 1 and isolate 2 were known as 
Bacillus subtilis with a different strain, whereas isolate 3 was considered as 
Bacillus sp. It was in line with the result of biochemical tests. To know the 
sensitivity of three isolates against antibiotics, a 30 μg tetracycline disc on 
Nutrient Agar that was overgrown by the isolate was used. The results 
showed that halo was observed on three isolates, meaning that all of them 
were sensitive to 30 μg tetracycline. 

Keywords: Deoxyribonucleic acid sequencing,  potential endophytic   
bacteria, grey mangrove 

1 Introduction 
An endophyte is an organism that lives inside the plant’s tissue or organ. Endophytes can 
be fungi, bacteria, or other microorganisms. Endophytic bacteria can spread in all of the 
plant’s organs, or only can live in a particular organ of the plant. However, they colonize 
host tissue without creating any harm to the host [1]. The interaction between endophytes 
with the hosts may vary, e.g. commensalism, mutualism, or even parasitism [2]. Reports 
about the alteration of the role of endophytes to parasites and vice–versa are available. 
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Some factors determine whether the microorganisms inside the host plant act as an 
endophyte or a parasite. The key factor is in the balance between the need of the 
microorganism itself and the response from the host [3]. 
 Beneficial endophyte is often associated with mutualism interaction with the plant. 
That is, there should be a positive impact on the host plants as the existence of endophyte. 
In this case, the benefit of endophyte is many, for example, the ability to produce plant 
hormone [4] and the useful chemical compounds are advantageous to be developed to 
improve yield [5]. 
 The previous study found that inside the leaf tissue of A.marina isolated from 
Ekowisata Mangrove Wonorejo Surabaya, Indonesia there were three bacterial endophytes. 
Those three isolates were tested biochemically, and then it was known that they were 
Bacillus megaterium (isolate 1), Corynebacterium kutscheri (isolate 2), and Shigella sonnei 
or Yersinia pestis (isolate 3). 
 This research aimed to make sure that the three isolates were the same as expected 
before, but by using the DNA sequencing technique. After it is confirmed, the experiments 
will be continued to find out their interaction and their benefit for the host plants. 
Therefore, these experiments are beneficial to finding out the potential of these endophytic 
bacteria for agriculture and so on. 

2 Materials and methods 
The experiments were conducted at the Faculty of Biotechnology, University of Surabaya, 
Indonesia from January 2017 to October 2017. 
 DNA genome isolation was performed with Wizard Genomic DNA Purification Kit 
(Promega). Besides that, the boiling lysis technique was also used to collect the DNA 
genome. The DNA sequences were analyzed on the NCBI website. The tree was then 
captured to find out its kinship with other bacteria or other species. 
 Biochemical tests were once again conducted to reconfirm the species. This 
biochemical test particularly led to the species name in which the information was obtained 
from DNA sequencing analysis. 
 The susceptibility test by using 30 μg tetracycline discs was performed to know the 
ability of three isolates against the antibiotic. As many as three tetracycline discs were put 
on the Nutrient Agar (NA) overgrown by the bacteria. This treatment was carried out four 
times for each isolate. The halo was then measured by calipers. 
 The interaction test was executed in a Petri disc containing NA. Each, both, or all of the 
isolates were streaked together to observe whether there is a clear zone (halo) around them. 
 Reinfection of bacterial isolates on the host’s leaf tissue was implemented to know the 
effect of the endophytes inside the plant. As much as 5 mL of bacterial isolates either one 
or in the combination of 2 and 3 isolates were injected into the leaf tissue by syringe. The 
effect on the plant host was observed after 24 h, 36 h, 48 h, and 60 h post-injection. 

3 Results and discussion 

3.1 Isolation of DNA genome 

The boiling lysis method in this experiment was successfully extracted the DNA genome of 
all the isolates. The electrophoresis result of this technique is as seen in Figure 1. 
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Fig. 1. PCR result of template DNA with boiling lysis technique and with kit. B, boiling lysis; K-, 
negative control; M, marker; E, extraction using kit; 1, sample1; 2, sample2, 3, sample3. 

 DNA genome isolation by using boiling lysis technique in principle is to lyse partial 
bacterial cells so that the plasmid molecule can come out from the cell. Meanwhile, most of 
the DNA genome is trapped inside cell debris and then bounced out. The rest of the DNA 
genome is eliminated during the denaturation stage. In this case, we use high temperature 
rather than high pH. The reannealing stage was conducted after this step. As a result of 
supercoiling, the plasmid molecule can be reassociated rapidly, where the DNA genome is 
still denaturated. This technique is more beneficial because can be performed without the 
ethanol precipitation step [6]. 
 The DNA genome extraction by using Wizard Genomic DNA Purification kit by 
Promega, initially only successful on isolate 1, yet after the annealing temperature was 
raised to 60 ºC, the isolation for three isolates was all successful. Annealing is a stage 
where the primer is attached to the DNA template. So it is understandable that if the 
annealing temperature is not optimal will cause failure to the attaching step. 
 The boiling lysis technique is really easy, effective, and cheap. This technique is 100 % 
successful in this experiment. This method is better than the technique by using the kit. 

3.2 DNA sequencing and analysis 

The result of DNA sequencing with contig analysis was conducted for further analysis by 
using BLAST alignment. The result showed that isolate 1 was identified as Bacillus subtilis 
strain HYM07 16s ribosomal RNA gene, partial sequence, with query cover 99 %, E–value 
0.0, and identity 98.62 %. Whilst, two was defined as Bacillus subtilis strain YRL02 16s 
ribosomal RNA gene, partial sequence, with query cover 99 %, E–value 6e–106, and 
identity 99.54 %. Furthermore, alignment was also addressed for isolate 3. The result 
showed that isolate 3 was defined as Bacillus sp. 16s ribosomal RNA with query cover     
60 %, E–value 3e–123, and identity 98.10 %. The phylogenetic tree was constructed to see 
the clustering of those isolates as it is as shown in Figure 2. It was generated by using 
Unweighted Pair Group Method (UPGMA) method. The closest cluster would be joined 
[7]. The number was defined as a distance number for clustering. It suggested that isolate 1 
and isolate 2 were in the same cluster since they were identified as Bacillus subtilis. 
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Fig.2. Clustering of three isolates of bacteria sample by using Unweighted Pair Group Method 
(UPGMA) method 

3.3 Biochemical confirmation test 

As has been informed from the DNA sequencing analysis result, there are no species that 
match the previous identification performed by biochemical tests. That is why the 
confirmation test was conducted once again. The five main confirmation tests were Gram 
staining, starch, citrate, Voges Proskauer (VP), and 6.5 % NaCl. Isolate 1 and isolate 2 are 
positive for all the tests, so they really are Bacillus subtilis. However, isolate 3 is negative 
for starch, citrate, and 6.5 % NaCl. So, basically isolate 3 is from the genus Bacillus, but 
there is still no evidence to indicate it as B. subtilis. 

3.4 Susceptibility against 30 μg tetracycline  

All three isolates are sensitive to 30 μg tetracycline. The sensitivity is shown by the clear 
zone (halo) that appears around the antibiotic discs. Table 1 shows the halo diameter 
produced by the antibiotic. From the table, we know that isolate 3 is the most sensitive than 
both isolates because it is significantly (by ANOVA and Tukey test) has the longest halo 
diameter by 2.44 cm.  

Table 1. The Halo Average After Susceptibility Test by 30μg Tetracycline. 

Isolate Halo Average 
(cm) 

1 2.27ab* 

2 2.15 b 
3 2.44 a 

Remarks: a number followed by different letters shows that there is a significant difference between 
the treatment 

Based on Table 1, all the isolates are susceptible to 30 μg tetracycline. The efforts to 
produce axenic culture on leaf tissue of A. marina’s were previously prohibited due to the 
endophytes. Tetracycline, maybe in lower concentrations, can be one of the alternatives to 
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suppress the endophytes’ growth in the leaf tissue culture. To be more precise, further 
experiments are needed to discover the minimal inhibitory concentration (MIC) as well as 
minimum bactericidal concentration (MBC) of tetracycline against the endophytes. 

3.5 Interisolates interaction 

Figure 3 indicates the pathway to test isolates’ interaction. From the figure, we can 
conclude that there is no inhibitory activity between the three isolates as no clear zone is 
observed. The three isolates are fine to culture together, they live in a likely commensalism 
form with each other inside the Petri dish, but there is still no evidence that they share 
mutual benefits together (mutualism). The result provides information that a mixed culture 
of the three isolates can be used for reinfection,  without any concern of antagonistic 
activity against each other. In such a way, observation can be focused only to inspect the 
plant’s response towards the mixed culture as the comparison of the single culture. 

Fig. 3. Interisolates interaction inside the Petri dish. A; Streak result, B; Streak pathway (1: isolate 1, 
2: isolate 2, 3: isolate 3) 

On the contrary, research conducted by Zalila–Kolsi et al. suggested that three strains 
of Bacillus spp. showed inhibitory zones when cultured together [8]. This finding indicates 
that mixed culture is not recommended prior to application to the plant. 

3.6 Reinfection to host plant 

 The reinfection is conducted to ascertain whether there is benefit or loss the host plant 
will be experienced after the isolates’ inoculation. Each, in two combinations, or in three 
combinations of isolate(s) are inoculated to the host plant’s leaf by syringe. The result is not 
satisfactory as the leaf is starting to wither and subsequently fall (Figure 6). There is no 
change happened in the host plant because it is likely that the isolates are unsuccessful to 
infect the plant. The problem probably comes from the physical and chemical barriers from 
the host plant. The character of A. marina leaf tissue is thick of wax. This is one example of 
a physical barrier. 
 It has been stated that there were actually some other techniques to introduce bacteria 
to the plant, i.e. needle pricking method after suspension penetration, leaf immersion to the 
bacterial suspension, bacterial suspension pouring into the growth medium, and suspension 
spraying to the plant’s root [9]. However, there are still optimations needed for each 
technique chosen, because the plant structure condition differs between species. 

   A B 
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Fig. 4. Reinfection result on A. marina’s leaf tissue. A, Isolate 1; B, Mix of isolate 2&3; C, Isolate 2; 
D, Isolate 3 

 However, some researchers have been reported the positive impact of Bacillus 
application on the plant. Some species from the Bacillus genus were able to decrease the 
disease severity of infected plants and some were inducing plant growth hormone 
production [10, 11].  

4 Conclusions 
Two of the three endophyte isolates are Bacillus subtilis but from a different strain, while 
the third one is Bacillus sp. Both identification types, molecular and biochemical tests 
produced the same result. These three Bacillus are sensitive to 30 μg tetracycline. They live 
in a commensalism way on the Petri dish, however, there is no evidence that they can live 
in such a mutualistic way. The reinfection method by using a syringe is not successful. 
Thus, an improvement to this method is needed in order to know the effect of the three 
isolates on the host plant.  
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