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Free . August 2017

Preface: 4th International Conference on Research, Implementation,
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AIP Conference Proceedings 1868, 010001 (2017); https://doi.org/10.1063/1.4995086

CHEMISTRY

Free . August 2017

Amphiphilic chitosan derivatives as carrier agents for rotenone
Azlan Kamari and Nurul Farhana Ahmad Aljafree

AIP Conference Proceedings 1868, 020001 (2017); https://doi.org/10.1063/1.4995087

Free . August 2017

Characterization of metal particles on supporting materials

mordenite, ultra stable Y zeolita, and natural zeolit
Rujito Sesario, Khoirina Dwi, Fitria Rahmawati, Eddy Heraldy and Rachmadani

AIP Conference Proceedings 1868, 020002 (2017); https://doi.org/10.1063/1.4995088

Free . August 2017

Characterization of ecofriendly polyethylene fiber from plastic bag

waste
Asril S. Soekoco, Noerati, Maya Komalasari, Kurniawan and Agus Hananto

AIP Conference Proceedings 1868, 020003 (2017); https://doi.org/10.1063/1.4995089
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Free . August 2017

Determination of ultraviolet filter activity on coconut oil cosmetic

cream
Eni Widiyati

AIP Conference Proceedings 1868, 020004 (2017); https://doi.org/10.1063/1.4995090

Free . August 2017

Investigation of Cu SnSe  preparation by simultaneous

electrodeposition as precursor of Cu ZnSnSe  thin film solar cell
Gunawan, Abdul Haris, Didik Setiyo Widodo, Wilman Septina and Shigeru Ikeda

AIP Conference Proceedings 1868, 020005 (2017); https://doi.org/10.1063/1.4995091

Free . August 2017

Screening of metabolites secondary compounds in extract of moringa

fruit and determination of inhibitory effect on growth of the fungus

Candida albicans
Siti Nuryanti and Dwi Juli Puspitasari

AIP Conference Proceedings 1868, 020006 (2017); https://doi.org/10.1063/1.4995092

Free . August 2017

Identification and antioxidant activity test of bioactive compound

produced from ethanol extract of temukunci (Boesenbergia rotunda)
Sri Atun, Sri Handayani and Luthfi Fitri Frindryani

AIP Conference Proceedings 1868, 020007 (2017); https://doi.org/10.1063/1.4995093
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Free . August 2017

Preparation of carboxymethyl cellulose produced from purun tikus

(Eleocharis dulcis)
Sunardi, Nina Mutia Febriani and Ahmad Budi Junaidi

AIP Conference Proceedings 1868, 020008 (2017); https://doi.org/10.1063/1.4995094

Free . August 2017

Degradation of blue and red inks by Ag/AgCl photocatalyst under UV

light irradiation
Hasan Daupor and Asmat Chenea

AIP Conference Proceedings 1868, 020009 (2017); https://doi.org/10.1063/1.4995095

Free . August 2017

Antibacterial activity and the hydrophobicity of cotton coated with

hexadecyltrimethoxysilane
Eli Rohaeti and Anna Rakhmawati

AIP Conference Proceedings 1868, 020010 (2017); https://doi.org/10.1063/1.4995096

Free . August 2017

Voltammogram of stainless steel/Fe-Co-Ni electrode on water

electrolysis in base condition with dahlia pinnata tuber starch media
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Isana S. Y. L., Dewi Yuanita, Sulistyani and Heru Pratomo Al

AIP Conference Proceedings 1868, 020011 (2017); https://doi.org/10.1063/1.4995097

Free . August 2017

Influences of neutralization of superabsorbent hydrogel from

hydroxyethyl cellulose on water swelling capacities
Ajaman Adair, Pairote Klinpituksa and Azizon Kaesaman

AIP Conference Proceedings 1868, 020012 (2017); https://doi.org/10.1063/1.4995098

Free . August 2017

Effect of dilution and ash supplement on the bio-methane potential of

palm oil mill effluent (POME)
Sunwanee Jijai, Saina Muleng and Chairat Siripatana

AIP Conference Proceedings 1868, 020013 (2017); https://doi.org/10.1063/1.4995099

CHEMISTRY EDUCATION

Free . August 2017

Students’ science process skill and analytical thinking ability in

chemistry learning
Irwanto, Eli Rohaeti, Endang Widjajanti and Suyanta

AIP Conference Proceedings 1868, 030001 (2017); https://doi.org/10.1063/1.4995100
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Free . August 2017

Teaching the mole concept with sub-micro level: Do the students

perform better?
Nurma Yunita Indriyanti and Hans-Dieter Barke

AIP Conference Proceedings 1868, 030002 (2017); https://doi.org/10.1063/1.4995101

Free . August 2017

Gender differences in students’ attitudes toward science: An analysis

of students’ science process skill using testlet instrument
Sri Yamtinah, Mohammad Masykuri, Ashadi and Ari Syahidul Shidiq

AIP Conference Proceedings 1868, 030003 (2017); https://doi.org/10.1063/1.4995102

Free . August 2017

Reduction of cognitive conflict and learning style impact towards

student-teacher’s misconception load
Kurroti A’yun, Suyono, Sri Poedjiastoeti and Saidna Zulfiqar Bin-Tahir

AIP Conference Proceedings 1868, 030004 (2017); https://doi.org/10.1063/1.4995103

Free . August 2017

Artificial muscles’ enrichment text: Chemical Literacy Profile of pre-

service teachers
Hernani, Luthfi Lulul Ulum and Ahmad Mudzakir

AIP Conference Proceedings 1868, 030005 (2017); https://doi.org/10.1063/1.4995104
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Free . August 2017

The effect of inquiry-flipped classroom model toward students’

achievement on chemical reaction rate
Maria Paristiowati, Ella Fitriani and Nurul Hanifah Aldi

AIP Conference Proceedings 1868, 030006 (2017); https://doi.org/10.1063/1.4995105

Free . August 2017

The first year pre-service teachers’ chemical literacy in individual

learning case using the fuel cell technology based-chemical

enrichment book
Hernani, Saefulloh and Ahmad Mudzakir

AIP Conference Proceedings 1868, 030007 (2017); https://doi.org/10.1063/1.4995106

Free . August 2017

Developing 21st century skills in chemistry classrooms: Opportunities

and challenges of STEAM integration
Tritiyatma Hadinugrahaningsih, Yuli Rahmawati and Achmad Ridwan

AIP Conference Proceedings 1868, 030008 (2017); https://doi.org/10.1063/1.4995107
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Should we learn culture in chemistry classroom? Integration

ethnochemistry in culturally responsive teaching
Yuli Rahmawati, Achmad Ridwan and Nurbaity

AIP Conference Proceedings 1868, 030009 (2017); https://doi.org/10.1063/1.4995108

Free . August 2017

Development of collaborative-creative learning model using virtual

laboratory media for instrumental analytical chemistry lectures
Zurweni, Basuki Wibawa and Tuti Nurian Erwin

AIP Conference Proceedings 1868, 030010 (2017); https://doi.org/10.1063/1.4995109

Free . August 2017

The effect of learning models and emotional intelligence toward

students learning outcomes on reaction rate
Ani Sutiani and Mei Y. Silitonga

AIP Conference Proceedings 1868, 030011 (2017); https://doi.org/10.1063/1.4995110

Free . August 2017

Contribution from philosophy of chemistry to chemistry education: In

a case of ionic liquids as technochemistry
Ahmad Mudzakir, Hernani, Tuszie Widhiyanti and Devi Pratiwi Sudrajat

AIP Conference Proceedings 1868, 030012 (2017); https://doi.org/10.1063/1.4995111
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Free . August 2017

Identification of the students’ critical thinking skills through

biochemistry laboratory work report
Yunita Arian Sani Anwar, Senam and Endang W. Laksono

AIP Conference Proceedings 1868, 030013 (2017); https://doi.org/10.1063/1.4995112

Free . August 2017

Misconception of pre-service chemistry teachers about the concept of

resonances in organic chemistry course
Hayuni Retno Widarti, Rini Retnosari and Siti Marfu’ah

AIP Conference Proceedings 1868, 030014 (2017); https://doi.org/10.1063/1.4995113

Free . August 2017

The nature of science and technology for pre-service chemistry

teacher: A case of techno-chemistry experiment “From Stannum

Metalicum to conductive glass”
A. Mudzakir, T. Widhiyanti, Hernani, M. Arifin, A. N. Lestari and S. Jauhariansyah

AIP Conference Proceedings 1868, 030015 (2017); https://doi.org/10.1063/1.4995114

Free . August 2017

Content knowledge development in a chemistry teacher preparation

program: A current potentials and challenges
Tuszie Widhiyanti, David F. Treagust, Mauro Mocerino and Venkat Vishnumolakala
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AIP Conference Proceedings 1868, 030016 (2017); https://doi.org/10.1063/1.4995115

MATHEMATICS

Free . August 2017

A review on eigen values of adjacency matrix of graph with cliques
Ema Carnia, Moch. Suyudi, Isah Aisah and Asep K. Supriatna

AIP Conference Proceedings 1868, 040001 (2017); https://doi.org/10.1063/1.4995116

Free . August 2017

Mapping the Indonesian territory, based on pollution, social

demography and geographical data, using self organizing feature map
Kuswari Hernawati, Nur Insani, Bambang S. H. M., Nur Hadi W. and Sahid

AIP Conference Proceedings 1868, 040002 (2017); https://doi.org/10.1063/1.4995117

Free . August 2017

A remark on the Miller-Mocanu Lemma
Marjono and Saadatul Fitri

AIP Conference Proceedings 1868, 040003 (2017); https://doi.org/10.1063/1.4995118

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://doi.org/10.1063/1.4995115
https://aip.scitation.org/doi/10.1063/1.4995116
https://aip.scitation.org/author/Carnia%2C+Ema
https://aip.scitation.org/author/Suyudi%2C+Moch
https://aip.scitation.org/author/Aisah%2C+Isah
https://aip.scitation.org/author/Supriatna%2C+Asep+K
https://doi.org/10.1063/1.4995116
https://aip.scitation.org/doi/10.1063/1.4995117
https://aip.scitation.org/author/Hernawati%2C+Kuswari
https://aip.scitation.org/author/Insani%2C+Nur
https://aip.scitation.org/author/M%2C+Bambang+S+H
https://aip.scitation.org/author/W%2C+Nur+Hadi
https://aip.scitation.org/author/Sahid
https://doi.org/10.1063/1.4995117
https://aip.scitation.org/doi/10.1063/1.4995118
https://aip.scitation.org/author/Marjono
https://aip.scitation.org/author/Fitri%2C+Saadatul
https://doi.org/10.1063/1.4995118


Free . August 2017

Queueing system analysis of multi server model at XYZ insurance

company in Tasikmalaya city
Ahmad Muhajir and Nikenasih Binatari

AIP Conference Proceedings 1868, 040004 (2017); https://doi.org/10.1063/1.4995119

Free . August 2017

Volatility modeling for IDR exchange rate through APARCH model

with student-t distribution
Didit Budi Nugroho and Bambang Susanto

AIP Conference Proceedings 1868, 040005 (2017); https://doi.org/10.1063/1.4995120

Free . August 2017

Detecting P and S-wave of Mt. Rinjani seismic based on a locally

stationary autoregressive (LSAR) model
Nurhaida, Subanar, Abdurakhman and Agus Maman Abadi

AIP Conference Proceedings 1868, 040006 (2017); https://doi.org/10.1063/1.4995121

Free . August 2017

Classification of toddler nutritional status using fuzzy inference

system (FIS)
Dian Permatasari, Isnaini Nur Azizah, Hanifah Latifah Hadiat and Agus Maman Abadi

AIP Conference Proceedings 1868, 040007 (2017); https://doi.org/10.1063/1.4995122
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Free . August 2017

Analyzing bin-width effect on the computed entropy
Sri Purwani, Julita Nahar and Carole Twining

AIP Conference Proceedings 1868, 040008 (2017); https://doi.org/10.1063/1.4995123

Free . August 2017

Limited memory Broyden-Fletcher-Goldfarb-Shanno (L-BFGS) method

for the parameter estimation on geographically weighted ordinal

logistic regression model (GWOLR)
Dewi Retno Sari Saputro and Purnami Widyaningsih

AIP Conference Proceedings 1868, 040009 (2017); https://doi.org/10.1063/1.4995124

Free . August 2017

Accuracy evaluation of Fourier series analysis and singular spectrum

analysis for predicting the volume of motorcycle sales in Indonesia
Yoga Sasmita and Gumgum Darmawan

AIP Conference Proceedings 1868, 040010 (2017); https://doi.org/10.1063/1.4995125

Free . August 2017

The accuracy comparison between ARFIMA and singular spectrum

analysis for forecasting the sales volume of motorcycle in Indonesia
Yosep Oktavianus Sitohang and Gumgum Darmawan
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AIP Conference Proceedings 1868, 040011 (2017); https://doi.org/10.1063/1.4995126

Free . August 2017

Eigen values in epidemic and other bio-inspired models
A. K. Supriatna, N. Anggriani, E. Carnia and A. Raihan

AIP Conference Proceedings 1868, 040012 (2017); https://doi.org/10.1063/1.4995127

MATHEMATICS EDUCATION

Free . August 2017

Can goal-free problems facilitating students’ flexible thinking?
Sity Rahmy Maulidya, Rusi Ulfa Hasanah and Endah Retnowati

AIP Conference Proceedings 1868, 050001 (2017); https://doi.org/10.1063/1.4995128

Free . August 2017

Problem based learning to improve proportional reasoning of students

in mathematics learning
Misnasanti, Ratna Widianti Utami and Fevi Rahmawati Suwanto

AIP Conference Proceedings 1868, 050002 (2017); https://doi.org/10.1063/1.4995129
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Free . August 2017

The comparison of learning model viewed from the student cognitive

style
Astunnisyah, Budiyono and Isnandar Slamet

AIP Conference Proceedings 1868, 050003 (2017); https://doi.org/10.1063/1.4995130

Free . August 2017

The analysis of probability task completion; Taxonomy of probabilistic

thinking-based across gender in elementary school students
Dwi Ivayana Sari, I. Ketut Budayasa and Dwi Juniati

AIP Conference Proceedings 1868, 050004 (2017); https://doi.org/10.1063/1.4995131

Free . August 2017

Fraction in shot-put: A learning trajectory
R. I. I. Putri and Zulkardi

AIP Conference Proceedings 1868, 050005 (2017); https://doi.org/10.1063/1.4995132

Free . August 2017

Gesture analysis of students’ majoring mathematics education in

micro teaching process
Agnesya Maldini, Budi Usodo and Sri Subanti

AIP Conference Proceedings 1868, 050006 (2017); https://doi.org/10.1063/1.4995133

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.4995130
https://aip.scitation.org/author/Astunnisyah
https://aip.scitation.org/author/Budiyono
https://aip.scitation.org/author/Slamet%2C+Isnandar
https://doi.org/10.1063/1.4995130
https://aip.scitation.org/doi/10.1063/1.4995131
https://aip.scitation.org/author/Sari%2C+Dwi+Ivayana
https://aip.scitation.org/author/Budayasa%2C+I+Ketut
https://aip.scitation.org/author/Juniati%2C+Dwi
https://doi.org/10.1063/1.4995131
https://aip.scitation.org/doi/10.1063/1.4995132
https://aip.scitation.org/author/Putri%2C+R+I+I
https://aip.scitation.org/author/Zulkardi
https://doi.org/10.1063/1.4995132
https://aip.scitation.org/doi/10.1063/1.4995133
https://aip.scitation.org/author/Maldini%2C+Agnesya
https://aip.scitation.org/author/Usodo%2C+Budi
https://aip.scitation.org/author/Subanti%2C+Sri
https://doi.org/10.1063/1.4995133


Free . August 2017

Improving attitudes toward mathematics learning with problem

posing in class VIII
Alfha Vionita and Dyah Purboningsih

AIP Conference Proceedings 1868, 050007 (2017); https://doi.org/10.1063/1.4995134

Free . August 2017

Analysis of junior high school students’ difficulty in resolving

rectangular conceptual problems
Aliksia Kristiana Dwi Utami, Mardiyana and Ikrar Pramudya

AIP Conference Proceedings 1868, 050008 (2017); https://doi.org/10.1063/1.4995135

Free . August 2017

Strategic competence of senior secondary school students in solving

mathematics problem based on cognitive style
Andi Syukriani, Dwi Juniati and Tatag Yuli Eko Siswono

AIP Conference Proceedings 1868, 050009 (2017); https://doi.org/10.1063/1.4995136

Free . August 2017

The use of CORE model by metacognitive skill approach in developing

characters junior high school students
Dahlia Fisher, Poppy Yaniawati and Yaya Sukjaya Kusumah

AIP Conference Proceedings 1868, 050010 (2017); https://doi.org/10.1063/1.4995137
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Free . August 2017

Mathematical visualization process of junior high school students in

solving a contextual problem based on cognitive style
Edy Setiyo Utomo, Dwi Juniati and Tatag Yuli Eko Siswono

AIP Conference Proceedings 1868, 050011 (2017); https://doi.org/10.1063/1.4995138

Free . August 2017

The relation between learning mathematics and students’

competencies in undesrtanding texts
Hapipi, Syahrul Azmi, Sripatmi and Amrullah

AIP Conference Proceedings 1868, 050012 (2017); https://doi.org/10.1063/1.4995139

Free . August 2017

The comparison of Missouri mathematics project and teams games

tournament viewed from emotional quotient eight grade student of

junior school
Indra Setyawan, Budiyono and Isnandar Slamet

AIP Conference Proceedings 1868, 050013 (2017); https://doi.org/10.1063/1.4995140

Free . August 2017
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Consistency and inconsistency of prospective teachers’ beliefs in

mathematics, teaching, learning and problem solving
Muhtarom, Dwi Juniati and Tatag Y. E. Siswono

AIP Conference Proceedings 1868, 050014 (2017); https://doi.org/10.1063/1.4995141

Free . August 2017

Improving of prospective elementary teachers’ reasoning: Learning

geometry through mathematical investigation
Nana Sumarna and Izlan Sentryo

AIP Conference Proceedings 1868, 050015 (2017); https://doi.org/10.1063/1.4995142

Free . August 2017

The effectiveness of snow cube throwing learning model based on

exploration
Nenden Mutiara Sari

AIP Conference Proceedings 1868, 050016 (2017); https://doi.org/10.1063/1.4995143

Free . August 2017

Profile of mathematics anxiety of 7  graders
Patrisius Afrisno Udil, Tri Atmojo Kusmayadi and Riyadi

AIP Conference Proceedings 1868, 050017 (2017); https://doi.org/10.1063/1.4995144
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Free . August 2017

Mathematical thinking styles of undergraduate students and their

achievement in mathematics
Risnanosanti

AIP Conference Proceedings 1868, 050018 (2017); https://doi.org/10.1063/1.4995145

Free . August 2017

Mathematical literacy skills of students’ in term of gender differences
Siti Lailiyah

AIP Conference Proceedings 1868, 050019 (2017); https://doi.org/10.1063/1.4995146

Free . August 2017

Indonesian pre-service teachers learning motivations and goal

achievements: A qualitative study
Tian Abdul Aziz, Yoppy Wahyu Purnomo and Puri Pramudiani

AIP Conference Proceedings 1868, 050020 (2017); https://doi.org/10.1063/1.4995147

Free . August 2017

Fractions division knowledge of elementary school student: The case

of Lala
Yoppy Wahyu Purnomo, Chairunnisa Widowati, Tian Abdul Aziz and Puri Pramudiani

AIP Conference Proceedings 1868, 050021 (2017); https://doi.org/10.1063/1.4995148
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Free . August 2017

Developing learning trajectory on the circumference of a cycle with

realistic mathematics education (RME)
Novi Indriani and Hongki Julie

AIP Conference Proceedings 1868, 050022 (2017); https://doi.org/10.1063/1.4995149

Free . August 2017

The first cycle of the reflective pedagogical paradigm implementation

in the introduction probability theory course
Hongki Julie

AIP Conference Proceedings 1868, 050023 (2017); https://doi.org/10.1063/1.4995150

Free . August 2017

Science, technology, engineering, mathematics (STEM) as

mathematics learning approach in 21  century
Naila Milaturrahmah, Mardiyana and Ikrar Pramudya

AIP Conference Proceedings 1868, 050024 (2017); https://doi.org/10.1063/1.4995151

Free . August 2017

Mathematical disposition of junior high school students viewed from

learning styles
Arief Karunia Putra, Budiyono and Isnandar Slamet

AIP Conference Proceedings 1868, 050025 (2017); https://doi.org/10.1063/1.4995152
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Free . August 2017

The students’ ability in the mathematical literacy for uncertainty

problems on the PISA adaptation test
Hongki Julie, Febi Sanjaya and Ant. Yudhi Anggoro

AIP Conference Proceedings 1868, 050026 (2017); https://doi.org/10.1063/1.4995153

Free . August 2017

The difficulties of Indonesian fourth graders in learning fractions: An

early exploration of TIMSS 2015 results
Ariyadi Wijaya

AIP Conference Proceedings 1868, 050027 (2017); https://doi.org/10.1063/1.4995154

Free . August 2017

Effectiveness of discovery learning model on mathematical problem

solving
Yunita Herdiana, Wahyudin and Ririn Sispiyati

AIP Conference Proceedings 1868, 050028 (2017); https://doi.org/10.1063/1.4995155

Free . August 2017

Contextualizing symbol, symbolizing context

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.4995153
https://aip.scitation.org/author/Julie%2C+Hongki
https://aip.scitation.org/author/Sanjaya%2C+Febi
https://aip.scitation.org/author/Anggoro%2C+Ant+Yudhi
https://doi.org/10.1063/1.4995153
https://aip.scitation.org/doi/10.1063/1.4995154
https://aip.scitation.org/author/Wijaya%2C+Ariyadi
https://doi.org/10.1063/1.4995154
https://aip.scitation.org/doi/10.1063/1.4995155
https://aip.scitation.org/author/Herdiana%2C+Yunita
https://aip.scitation.org/author/Wahyudin
https://aip.scitation.org/author/Sispiyati%2C+Ririn
https://doi.org/10.1063/1.4995155
https://aip.scitation.org/doi/10.1063/1.4995156


Septiani Yugni Maudy, Didi Suryadi and Endang Mulyana

AIP Conference Proceedings 1868, 050029 (2017); https://doi.org/10.1063/1.4995156

Free . August 2017

The application of brain-based learning principles aided by GeoGebra

to improve mathematical representation ability
Nanang Priatna

AIP Conference Proceedings 1868, 050030 (2017); https://doi.org/10.1063/1.4995157

Free . August 2017

Pre-service mathematics teachers’ attitudes towards learning English:

A case study in Yogyakarta
Wahyu Setyaningrum

AIP Conference Proceedings 1868, 050031 (2017); https://doi.org/10.1063/1.4995158

Free . August 2017

Measuring and factors influencing mathematics teachers’

technological pedagogical and content knowledge (TPACK) in three

southernmost provinces, Thailand
Lilla Adulyasas

AIP Conference Proceedings 1868, 050032 (2017); https://doi.org/10.1063/1.4995159
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Free . August 2017

Analysis of junior high school students’ attempt to solve a linear

inequality problem
Muhammad Taqiyuddin, Encum Sumiaty and Al Jupri

AIP Conference Proceedings 1868, 050033 (2017); https://doi.org/10.1063/1.4995160

Free . August 2017

The development of AR book for computer learning
Muneeroh Phadung, Najela Wani and Nur-aiynee Tongmnee

AIP Conference Proceedings 1868, 050034 (2017); https://doi.org/10.1063/1.4995161

Free . August 2017

Exploration the conception of prospective students teacher about

limit of function
Usman, Dwi Juniati and Tatag Yuli Eko Siswono

AIP Conference Proceedings 1868, 050035 (2017); https://doi.org/10.1063/1.4995162

Free . August 2017

Mathematics teachers’ beliefs about scientific approach (SA) and

implementation in mathematics learning
Ahmad Abdul Mutholib, Imam Sujadi and Sri Subanti

AIP Conference Proceedings 1868, 050036 (2017); https://doi.org/10.1063/1.4995163
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Free . August 2017

The development of a valid discovery-based learning module to

improve students’ mathematical connection
Erna Kuneni, Mardiyana and Ikrar Pramudya

AIP Conference Proceedings 1868, 050037 (2017); https://doi.org/10.1063/1.4995164

PHYSICS

Free . August 2017

The chemical bonds effect of Amaranthus hybridus L. and Dracaena

Angustifolia on TiO  as photo-sensitizer for dye-sensitized solar Cells

(DSSC)
A. H. Ahliha, F. Nurosyid and A. Supriyanto

AIP Conference Proceedings 1868, 060001 (2017); https://doi.org/10.1063/1.4995165

Free . August 2017

Effect of carbon black on thermal properties of charcoal and salacca

leafstalk briquettes
Chewa Thassana and Witoon Nuleg

AIP Conference Proceedings 1868, 060002 (2017); https://doi.org/10.1063/1.4995166

Free . August 2017
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The electronic structure of ultrathin [111]-oriented tin nanowire with

hydrogen passivation
Elisabeth Pratidhina Founda Noviani

AIP Conference Proceedings 1868, 060003 (2017); https://doi.org/10.1063/1.4995167

Free . August 2017

The effect of RF-DC plasma N -H  in the selective hardening process

for micro-patterned AISI420
Hengky Herdianto, D. J. Djoko H. Santjojo and Masruroh

AIP Conference Proceedings 1868, 060004 (2017); https://doi.org/10.1063/1.4995168

Free . August 2017

The solution of D-dimensional Schrodinger equation for potential

V(r)=ar +br+cr +dr +er +fr  by using Ansatz method
Kristiana Nathalia Wea, A. Suparmi, C. Cari and Wahyulianti

AIP Conference Proceedings 1868, 060005 (2017); https://doi.org/10.1063/1.4995169

Free . August 2017

Fabrication and characterization planar waveguides of Na –Ag /K  by

ion exchange and prism coupler
Muchlas Yulianto, Ahmad Marzuki and Venty Suryanti

AIP Conference Proceedings 1868, 060006 (2017); https://doi.org/10.1063/1.4995170
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Free . August 2017

Study of variation of materials patients room’s door related of neutron

flux iradiation
Yuliana Dian Nirmalasari, A. Suparmi and Y. Sardjono

AIP Conference Proceedings 1868, 060007 (2017); https://doi.org/10.1063/1.4995171

Free . August 2017

Compositional effect investigation by addition PEG, PEO plasticiser of

LiBOB based solid polymer electrolyte for lithium ion batteries
Qolby Sabrina and Christin Rina Ratri

AIP Conference Proceedings 1868, 060008 (2017); https://doi.org/10.1063/1.4995172

Free . August 2017

Effect of calcination temperature on phase transformation and

crystallite size of copper oxide (CuO) powders
Ratnawulan, Ahmad Fauzi and Sukma Hayati AE

AIP Conference Proceedings 1868, 060009 (2017); https://doi.org/10.1063/1.4995173

Free . August 2017

The increased of photovoltaic dye-sensitized solar cell (DSSC)

efficiency using nanocomposite ZnO/TiO  with natural dye leaves of

grass jelly (Cyclea barbata)
T. Y. Septiawan, S. Sumardiasih, W. M. Obina, A. Supriyanto, Khairuddin and C. Cari
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AIP Conference Proceedings 1868, 060010 (2017); https://doi.org/10.1063/1.4995174

Free . August 2017

Construction of solvable potential partner of generalized Hulthen

potential in D-dimensional Schrödinger equation
Wahyulianti, A. Suparmi, C. Cari and Kristiana N. Wea

AIP Conference Proceedings 1868, 060011 (2017); https://doi.org/10.1063/1.4995175

Free . August 2017

Period change of a contact binary system RW Comae Berenices
Wiraporn Maithong and Parinda Phao-ai

AIP Conference Proceedings 1868, 060012 (2017); https://doi.org/10.1063/1.4995176

PHYSICS EDUCATION

Free . August 2017

Enhancing pre-service physics teachers’ creative thinking skills

through HOT lab design
Adam Malik, Agus Setiawan, Andi Suhandi and Anna Permanasari

AIP Conference Proceedings 1868, 070001 (2017); https://doi.org/10.1063/1.4995177
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Free . August 2017

Development of a testlet generator in re-engineering the Indonesian

physics national-exams
Budi Naini Mindyarto, Djemari Mardapi and Bastari

AIP Conference Proceedings 1868, 070002 (2017); https://doi.org/10.1063/1.4995178

Free . August 2017

Problem solving based learning model with multiple representations

to improve student’s mental modelling ability on physics
Hasnawati Haili, Johar Maknun and Parsaoran Siahaan

AIP Conference Proceedings 1868, 070004 (2017); https://doi.org/10.1063/1.4995180

Free . August 2017

Android-assisted physics mobile learning to improve senior high

school students’ divergent thinking skills and physics HOTS
Nana Mardiana and Heru Kuswanto

AIP Conference Proceedings 1868, 070005 (2017); https://doi.org/10.1063/1.4995181

Free . August 2017

The effectiveness of physics learning material based on South

Kalimantan local wisdom
Sri Hartini, Misbah, Helda and Dewi Dewantara

AIP Conference Proceedings 1868, 070006 (2017); https://doi.org/10.1063/1.4995182
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Free . August 2017

Effect of science magic applied in interactive lecture demonstrations

on conceptual understanding
Muhammad Taufiq, Andi Suhandi and Winny Liliawati

AIP Conference Proceedings 1868, 070007 (2017); https://doi.org/10.1063/1.4995183

Free . August 2017

The analysis of senior high school students’ physics HOTS in Bantul

District measured using PhysReMChoTHOTS
Edi Istiyono

AIP Conference Proceedings 1868, 070008 (2017); https://doi.org/10.1063/1.4995184

NATURAL SCIENCE EDUCATION

Free . August 2017

The effectivenes of science domain-based science learning integrated

with local potency
Arifah Putri Kurniawati, Zuhdan Kun Prasetyo, Insih Wilujeng and I. Gusti Putu Suryadarma

AIP Conference Proceedings 1868, 080001 (2017); https://doi.org/10.1063/1.4995185

Free . August 2017
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Fostering a student’s skill for analyzing test items through an

authentic task
Beni Setiawan and Wahyu Budi Sabtiawan

AIP Conference Proceedings 1868, 080002 (2017); https://doi.org/10.1063/1.4995186

Free . August 2017

Developing evaluation instrument based on CIPP models on the

implementation of portfolio assessment
Feni Kurnia, Dadan Rosana and Supahar

AIP Conference Proceedings 1868, 080003 (2017); https://doi.org/10.1063/1.4995187

Free . August 2017

Exploring spiritual value in earth science concept through learning

using chain till unanswered questions
Henny Johan, Andi Suhandi, Ahmad Samsudin and Ana Ratna Wulan

AIP Conference Proceedings 1868, 080004 (2017); https://doi.org/10.1063/1.4995188

Free . August 2017

Science learning based on local potential: Overview of the nature of

science (NoS) achieved
Insih Wilujeng, Zuhdan Kun P. and IGP. Suryadarma

AIP Conference Proceedings 1868, 080005 (2017); https://doi.org/10.1063/1.4995189
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Free . August 2017

Development of the evaluation instrument use CIPP on the

implementation of project assessment topic optik
Jati Aurum Asfaroh, Dadan Rosana and Supahar

AIP Conference Proceedings 1868, 080006 (2017); https://doi.org/10.1063/1.4995190

Free . August 2017

Validity of “Hi_Science” as instructional media based-android refer to

experiential learning model
Qamariah, Jumadi, Senam and Insih Wilujeng

AIP Conference Proceedings 1868, 080007 (2017); https://doi.org/10.1063/1.4995191

Free . August 2017

The effect of science learning integrated with local potential to

improve science process skills
Riris Riezqia Budy Rahardini, I. Gusti Putu Suryadarma and Insih Wilujeng

AIP Conference Proceedings 1868, 080008 (2017); https://doi.org/10.1063/1.4995192

BIOLOGY

Free . August 2017

Physical and chemical pretreatment of lignocellulosics in pineapple

(Ananus comosus) peels dried for investment
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Adulsman Sukkaew, Panthip Boonsong, Sriubol Thongpradistha and Maimoon Intan

AIP Conference Proceedings 1868, 090001 (2017); https://doi.org/10.1063/1.4995193

Free . August 2017

Rice straw addition as sawdust substitution in oyster mushroom

(Pleurotus ostreatus) planted media
Christine Pamardining Utami and Puspita Ratna Susilawati

AIP Conference Proceedings 1868, 090002 (2017); https://doi.org/10.1063/1.4995194

Free . August 2017

Increasing the minimum age of marriage program to improve

maternal and child health in Indonesia
Anjarwati

AIP Conference Proceedings 1868, 090003 (2017); https://doi.org/10.1063/1.4995195

Free . August 2017

The effect of habitat modification on plant-pollinator network
Tien Aminatun and Nugroho Susetya Putra

AIP Conference Proceedings 1868, 090004 (2017); https://doi.org/10.1063/1.4995196

Free . August 2017
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Mangrove diversity in the Serewe Gulf of Lombok Island West Nusa

Tenggara
Irwansah, Sugiyarto and Edwi Mahajoeno

AIP Conference Proceedings 1868, 090005 (2017); https://doi.org/10.1063/1.4995197

Free . August 2017

Oxidative stress responses in gills of tilapia (Oreochromis niloticus) at

different salinities
Kiki Syaputri Handayani, Zahra Novianty, Miftahul Rohmah Saputri, Bambang Irawan and Agoes

Soegianto

AIP Conference Proceedings 1868, 090006 (2017); https://doi.org/10.1063/1.4995198

Free . August 2017

Effect of leaf extract buasbuas (Premna pubescens Blume) for against

of bacteria growth Staphylococcus aureus and Salmonella sp in vitro
Martina Restuati, Nanda Pratiwi and Gita Widiyastuti

AIP Conference Proceedings 1868, 090007 (2017); https://doi.org/10.1063/1.4995199

Free . August 2017

Haematological profile of rats (Rattus norvegicus) induced BCG and

provided leaf extract of Plectranthus amboinicus Lour Spreng)
Melva Silitonga and Pasar M. Silitonga

AIP Conference Proceedings 1868, 090008 (2017); https://doi.org/10.1063/1.4995200
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Free . August 2017

Vaginal delivery to reduce the risk of hypothermia to newborn
Nuli Nuryanti Zulala, Mei Neni Sitaresmi and Sulistyaningsih

AIP Conference Proceedings 1868, 090009 (2017); https://doi.org/10.1063/1.4995201

Free . August 2017

Kenikir leaves (C. caudatus) extract antibacterial test toward the

growth of Staphylococcus aureus in-vitro
Theresia Astutiningrum and Y. M. Lauda Feroniasanti

AIP Conference Proceedings 1868, 090010 (2017); https://doi.org/10.1063/1.4995202

Free . August 2017

Female commercial sex worker perspective on susceptibility of HIV-

AIDS in Yogyakarta
Nurul Mahmudah, Djaswadi Dasuki and Herlin Fitriani Kurniawati

AIP Conference Proceedings 1868, 090011 (2017); https://doi.org/10.1063/1.4995203

Free . August 2017

Comparative microanatomical structure of gills and skin of remainers

and skippers from Gunung Kidul intertidal zone
Rizka Apriani Putri and Sukiya

AIP Conference Proceedings 1868, 090012 (2017); https://doi.org/10.1063/1.4995204
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Free . August 2017

Effect of sucrose, erythrose-4-phosphate and phenylalanine on

biomassa and flavonoid content of callus culture from leaves of

Gynura procumbens Merr.
Aryana Nurisa, Alfinda Novi Kristanti and Yosephine Sri Wulan Manuhara

AIP Conference Proceedings 1868, 090013 (2017); https://doi.org/10.1063/1.4995205

Free . August 2017

Microbiological quality of cooked foods and drinks sold in higher

educational institutions around Yala, Pattani, and Narathiwat

Provinces, Southern Thailand
Abdullah D. Dalee, Khosiya Sali, Nurainee Hayeeyusoh, Zubaidah Hayeewangoh and Amporn Thadah

AIP Conference Proceedings 1868, 090014 (2017); https://doi.org/10.1063/1.4995206

Free . August 2017

Screening and characterization of phosphate solubilizing bacteria

from isolate of thermophilic bacteria
Evy Yulianti and Anna Rakhmawati

AIP Conference Proceedings 1868, 090015 (2017); https://doi.org/10.1063/1.4995207
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Abstract. The aims of this study were to know the effect of concentration of sucrose, erythrose-4-phosphate and 

phenylalanine on biomass and flavonoid content of callus cultures from leaves of sambung nyawa (Gynura procumbens 

Merr.).  This study was experimental research with complete randomized design.  Callus induction was treated in MS 

medium supplemented with NAA 2 mg/L, BAP 1 mg/L and sucrose concentration (10 g/L, 30 g/L and 50 g/L) 

respectively were combined with erythrose-4-phosphate (0 µM, 2,5 µM and 5 µM) and phenylalanine (0 mg/L, 2 mg/L 

and 3 mg/L), each treatment were repeated four times.  After six weeks of culture, fresh and dry weight of calli were 

measured and extracted with ethanol absolut.  Crude extract ethanolic of callus was analyzed used by a modified 

colorimetric with spectrophotometer method. The best yield of calli biomass (0,672 ± 0,112 gram of fresh weight and 

0,033 ± 0,009 gram of dry weight) was obtained in treatment of 30 g/L sucrose of and 5 µM erythrose-4-phosphate.  The 

highest total flavonoid content was obtained of calli treated with 30 g/L of sucrose and 3 mg/L of phenylalanine (3633,4 

ppm quercetin/gram dry weight and 15777,8 ppm kaempferol/gram dry weight).   

INTRODUCTION 

G. procumbens  are known as traditional medicine plants in Indonesia, Malaysia, Thailand and other South East 

Asian countries [1]. People use G. procumbens leaves as a cure for diabetes, hypertension, urinary tract infection, 

and could also be used as anti-inflammatories and anti-allergies [2].  Based on the research conducted by Rosidah et 

al. [3], G. procumbens leaf extracts contain a flavonoid type compound, which is kaempferol-3-O-rutinoside and 

astragalin. The flavonoid compounds act as anti-allergy, antivirus, antitumor, anti-oxidants, anti-inflammations [4],  

anticancer [5] and anti-bacterias [6].    

The use of G. procumbens plants in vitro is to obtain flavonoid compound, which has not much been 

implemented. The agriculture in vitro towards these plants are related with the effort of increasing the sprouts using 

stem nodes as inducted explants, forming axillary branches in MS-media (Murashige dan Skoog) with the addition 

of BA (benzyladenine) and NAA (naphtalene acetic acid) growth substance regulator [2]. However, the use of G. 

procumbens leafs as callus culture explants in order to obtain a secondary metabolite compound have not yet been 

researched.  

The increase of flavonoid compounds in these plants have relations with the variety of precursors and 

compounds towards their biosynthesis. Flavonoid biosynthesis can be undertaken through two pathways, one is the 

shikimate pathway, and the other is the malonate acid pathway. Both of these biosynthesis play the role in 

determining the carbon flavonoid framework [7].    
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The sikhimate pathway is the biosynthesis pathway for a variety of secondary metabollite compounds other than 

flavonoid, such as phenolates, lignins, lignans and stilbenes [8]. The primary stage in sikhimate pathway is 

condensing erythrose-4-phosphate obtained from pentose phosphate pathway, where subsequently it will form three 

aromatic amino acids, which are tryptophan, tyrosine and phenylalanine. Based on these facts, the erythrose-4-

phosphate is a precursor for the sikhimate pathway which will produce flavonoid [9]. In this research, erythrose-4-

phosphate was used as a precursor in order to increase the flavonoid on callus. Besides, the phenylalanine was also 

an aromatic amino acid, where in this research, it was used to increase the callus flavonoid level from G. 

procumbens Merr. Phenylalanines are mostly used in the effort to increase the flavonoid in vitro, such as in the 

research on Hydrocotyle bonariensis callus culture [10].     

Sucrose is the main source of carbon on culture  media which, besides from functioning to induct the cell growth 

so that the callus biomass increases, it also helps the molecule signals to stimulate the genetic expressions in coding 

the enzymes involved in isoflavonoid biosynthesis [11].  This research is  aimed to investigate the effects of varied 

sucrose erythrose-4-phosphate and phenylalanine concentrations on production of biomass and falavonoid content of 

callus culture of G. procumbens from leaf explants. 

METHODS 

Preparing The Media 

The culture media was MS-media (Murashige and Skoog) which contained 0,8% of agar, 2 mg/L of NAA and 1 

mg/L of BAP. The amount of sucrose concentration variation added to the media was 10 g/L, 30 g/L and 50 g/L. 

Furthemore, the media treatment being applied was by combining each of the sucrose concentrations (10 g/L, 30 g/L 

and 50 g/L) with concentrations of erythrose-4-phosphate (0 µM, 2,5 µM dan 5 µM) and other media, which was 

done by combining the sucrose and phenylalanine (0 mg/L, 2 mg/L dan 3 mg/L).  Adding erythrose-4-phosphate and 

phenylalanine onto the media was done inside the Laminar Air Flow (LAF) because the media would not be able to 

withstand the high temperature given by the autoclave. 

Callus Culture 

G. procumbens Merr.  were obtained from  Kayon Market and cultivated independently by stem cuttings. The 

leaf used was the third, fourth and fifth leaf counted from the top end of the stem. Just before the cultivation process 

is started, the leaves are picked and washed with detergents and subsequently rinsed three times. Inside the LAF, the 

leafs are sterilized using 20% clorox (v/v) for 7 minutes and rinsed 3 times,  with sterilized demineralized water.  

The leaves are drained on a filter paper and cut right in the middle where the leaf bone is, therefore obtaining leaf 

explants with an area of ± 1 cm
2
. The leaf explants are then ready to be planted on the prepared MS-media. Leaf 

explants  were cultivated in  incubation room at  25 ± 3ºC with white neon lighting. After 6 weeks of cultivation 

period, G. procumbens leaves are then ready to be harvested. 

Harvesting was done by separating the callus from the explants and weighing the fresh weight of the callus using 

an analytic scale. Next, the callus are then wrapped with aluminium foil and stored in an oven at 60 ºC until the 

callus are dried and have a constant mass. 

Determining the Total Flavonoid Contents 

 Dried callus are weighed (0.05 g) and crushed using mortar until they become a fine powder. Next, the fine 

powder was extracted using a 5 mL of absolute ethanol. The extraction process was done under a water bath at 60
o
C 

for 5  minutes in which then it is filtered with filter paper. The extract was concentrated until it reached a volume of 

2 mL. Extractions were also done on dried G. procumbens leaves using the same method as the callus extraction. 

This was carried out in order to compare the compounds contained in the plants and callus.   

Before obtaining the total flavonoid contents from total callus samples, the quercetin and kaempferol curves have 

to be determined beforehand. The total flavonoid contents were measured using modified colorimetry method [12].  

The callus ethanol extracts from each varied concentration treatments of sucrose, erythrose-4-phosphate and 

phenylalanine were each taken by 0,25 mL, added into 1,25  mL of demineralized water and 75 µL of 5% sodium 
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nitrate solution, and dissolved for 6 minutes. Then, 0,5 mL of NaOH 1 M and demineralized water were added into 

the solution until it reached a volume of 2,5 mL. The absorbance value was obtained using UV-Vis 

spectrophotometer at 510 nm wavelength. The blanks used were absolute ethanol. The absorbance values obtained 

were counted using linear regression equations based on the standard quercetin and kaempferol curves, therefore 

obtaining the total flavonoid contents from the samples.   

Statistic Analysis 

Each treatments were repeated four times. The obtained callus fresh and dry weights significance were retrieved 

based on the multivariate analysis using SPSS 17 software. On the other hand, in order to gain the significant 

difference from each of the treatments, Duncan Test was used. The total flavonoid contents were analyzed 

descriptively. 

RESULTS AND DISCUSSION 

Effects of Sucrose and Erythrose-4-Phosphate on Callus Biomass 

Treatment of combined 30 g/L sucrose and 5 µM erythrose-4-phosphate gave an highest average of fresh and dry 

weights of each 0,672 grams and 0,033 grams respectively. And on the other hand, the lowest both fresh and dry 

weights resulted from the treatment of combined 10 g/L sucrose and 5 µM erythrose-4-phosphate, with each 0,286 

grams and 0,013 grams respectively (see Figure 1).   

In this research, the right concentration combination of sucrose and erythrose-4-phosphate was capable of 

increasing the callus biomass. Combinations of 30 g/L of sucrose and 2,5 µM of erythrose-4-phosphate, and 30 g/L 

of sucrose and 5 µM of erythrose-4-phosphate, both were able to yield in higher biomass compared to 30 g/L of 

sucrose without an addition erythrose-4-phosphate. Meanwhile, 50 g/L of sucrose combined with erythrose-4-

phosphate was precisely adequate of producing lower biomass compared to a single 50 g/L of sucrose. This suggests 

that a 30 g/L concentration of sucrose was the right amount of concentration to be mixed with erythrose-4-phosphate 

in comparison to a  50 g/L sucrose concentration. 

Direct interactions of the phenanthroline and the manganese salt in solution produced a yellowish cationic 

complex which could be precipitated on the addition of triflate anions. The electrical equivalent conductance of this 

complex was recorded with respect to the known ionic simple compounds in aqueous solution, and the result is 

shown in Table 1. It suggests that the corresponding value is in the range of ionic compounds with three ions per 

molecule, and thus the possible empirical formula of [Mn(phen)n](CF3SO3)2·xH2O is then proposed for this 

complex. 

 

Varied  concentration of sucrose and erythrose-4-phosphate 

FIGURE 1. The average fresh and dry weights of callus in varied  concentration of sucrose and erythrose 4-P. Different letters  

show that there is a significant difference based on the Duncan Test with α = 0,05. 
 

090013-3



 

 

S10E0  : sucrose 10 g/L, erythrose 4-P 0 

S30E0  : sucrose 30 g/L, erythrose 4-P 0 

S50E0  : sucrose 50 g/L, erythrose 4-P 0 

S10E2.5 : sucrose 10 g/L, erythrose 4-P 2.5 µM 

S30E2.5 : sucrose 30 g/L, erythrose 4-P 2.5 µM 

S50E2.5 : sucrose 50 g/L, erythrose 4-P 2.5 µM 

S10E5    : sucrose 10 g/L, erythrose 4-P 5 µM 

S30E5    : sucrose 30 g/L, erythrose 4-P 5 µM 

S50E5    : sucrose 50 g/L, erythrose 4-P 5 µM 

 

In this research, efforts of increasing the biomass and flavonoid contents in G. procumbens callus using a 

combined concentrations of sucrose and erythrose-4-phosphate and sucrose and phenylalanine have been executed. 

The effects of erythrose-4-phosphate mechanisms towards callus biomass have not yet been able to be explained. 

The callus biomass increase is obviously started with the process of dividing the cells. Cells splitting was also 

implemented during the process of plant buds cultivation. The research carried out by Beaudoin-Eagan dan Thorpe 

[14] demonstrated that there were activities of sikhimate pathways that were involved during the whole bud 

initiation in tobacco callus cultivation (Nicotiana tabacum L.). 

Throughout the bud initiation process in tobacco callus, it was found that there were enzymes that had crucial 

roles, which are kinase sikhimate, chorismate mutase, and anthranilic kinase [14].  These enyzmes are produced 

from sikhimate pathway which needed erythrose-4-phosphate as precursors [15].  Sikhimate kinase is an enzyme 

that contributes to producing ATP needed by plant cells as metabolism energy used for cell division and growing. 

By doing so, erythrose-4-phosphate also have an impact in forming and increasing the callus cells mass. This 

research have verified this analysis, and it is shown by adding 5 µM of erythrose 4-P, which emerged in the highest 

callus biomass.  

Effects of  Sucrose and Phenylalanine on Callus Biomass 

Based on observations, the best average fresh and dry weights were derived from a concentration of 50 g/L of 

sucrose and 3 mg/L of phenylalanine, where each have a weight of 0,527 grams and 0,026 grams respectively. And 

at the same time, the lowest average was given by concentration treatment of 30 g/L of sucrose combined with 2 

mg/L of phenylalanine, with combined fresh and dry weight of 0,147 grams and 0,010 grams respectively (see 

Figure 2). 

Out of all the sucrose and phenylalanine combination treatments, the highest callus biomass was gathered from a 

combination treatment of 50 g/L of sucrose with 3 mg/L of phenylalanine. This result was higher compared to the 

treatment of sucrose without adding phenylalanine. It was proven that the right amount of sucrose and phenylalanine 

concentration was able to increase the callus biomass. Due to this fact, the increase of callus biomass, besides from 

being affected by the amount of sucrose, it was also altered by the given presence of phenylalanine. However, a 

combined concentration of 30 g/L of sucrose and 5 µM of erythrose-4-phosphate proceeded in the best callus 

biomass out of all the treatments. The addition of phenylalanine slowed down the callus growth, apart from the 

treatment of adding 50 g/L of sucrose and 3 mg/L of phenylalanine (shown on Figure 2).  
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Varied  concentration of sucrose and phenylalanin 

FIGURE  2. The average fresh and dry weights of callus in varied combined concentration of sucrose and phenylalanine. 

Different letters  show that there is a significant difference based on the Duncan Test with α = 0,05. 
S10F0 : sucrose 10 g/L, phenyalanine 0 

S30F0 : sucrose 30 g/L, phenyalanine 0 

S50F0 : sucrose 50 g/L, phenyalanine 0 

S10F2 : sucrose 10 g/L, phenyalanine 2 mg/L 

S30F2 : sucrose 30 g/L, phenyalanine 2 mg/L 

S50F2 : sucrose 50 g/L, phenyalanine 2 mg/L 

S10F3 : sucrose 10 g/L, phenyalanine 3 mg/L 

S30F3 : sucrose 30 g/L, phenyalanine 3 mg/L 

S50F3 : sucrose 50 g/L, phenyalanine 3 mg/L 

 

 Adding phenylalanine gave a better outcome compared to erythrose-4-phosphate in increasing the callus 

biomass. This can be interpreted through a couple of studies on the roles of phenylalanine in phytohormones 

biosynthesis. Phenylalanine together with ornithine is an amino acid that benefited on  gibberellin biosynthesis, 

which is a plant hormone that have impacts on the growth and development of a plant [16]. Gibberellin is a hormone 

that has a crucial role in cell growth. The effects of gibberellin in increasing the stem elongation have been known 

since 1930 through the discovery of pathogen fungi Gibberella fujikuroi, where during this time, gibberellic acid 

caused uncontrollable stem elongation on rice [8].  Due to this finding, synthesized gibberellin which was carried 

out due the presence of phenylalanine caused so much uncontrollable callus cells growth that the cells mutated 

exponentially. The addition of sucrose in the research also benefited in increasing the callus biomass. Many 

researchers have known that sucrose is a main source of carbon for the plants network under the conditions of in 

vitro, mainly when the plants cells are still not yet able to perform photosynthesis [17]. The availability of sucrose 

on culture media could increase the cells growth because it can supply all the carbon sources needed in a variety of 

cell metabolism processes [18]. 

Effects of  Sucrose, Erythrose-4-Phosphate, and Phenylalanine on Flavonoid Content 

A sucrose concentration of 30 g/L without adding erythrose-4-phosphate was able to deliver the best total 

flavonoid content, which was 1966 ppm quercetin/grams of dry weight and 10222,2 ppm kaempferol/grams of fresh 

weight (Table 1). A 50 g/L of sucrose and 5 µM of erythrose-4-phosphate concentration gave a lower total flavonoid 

compared to a 10 g/L of sucrose and 2,5 µM of erythrose-4-phosphate concentraion. In this research, it was 

confirmed that adding erythrose-4-phosphate was not able to increase the flavonoid contents in comparison to the 

addition of a single sucrose.   
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The use of erythrose-4-phosphate as a flavonoid biosynthensis precursor on in vitro cultivation have not been 

much done yet. Few researches used elicitors such as methyl jasmonate, on a concentration of 100 M, and was able 

to present the highest rosmarinic acid on Ocimum sanctum cell cultivation [13].  The use of precursors as well as 

elicitors was basically intended to induce the production increase of secondary metabolite compounds on plant cells 

through network cultivation techniques. 

TABLE 1. The total flavonoid contents on varied combined concentrations of sucrose and erythrose-4-phosphate 

Treatments Total flavonoid content 

(ppm quercetin/gram of dry 

weight) 

Total flavonoid content (ppm 

kaempferol/gram of dry 

weight) 
Sucrose (g/L) Erythrose-4-Phosphate (µM) 

10 0 1433,4 8444,4 

30 0 1966,6 10222,2 

50 0 700 6000 

10 2,5 1833,4 9777,8 

30 2,5 900 6666,6 

50 2,5 1300 8000 

10 5 766,6 6222,2 

30 5 1500 8666,6 

50 5 900 6666,6 

Ex vitro 10100 37333,4 

The increase of flavonoid contents was also carried out using a variety of compounds that are capable of 

inducting flavonoid biosynthesis using phenylalanine aromatic amino acid. Based on Table 2, the highest total 

flavonoid contents produced by concentration treatment of 30 g/L of sucrose and 3 mg/L of phenylalanine, where 

both have a combined 3633,4 ppm quercetin/gram of dry weight and 15777,8 ppm kaempferol/gram of dry weight. 

The produced flavonoid contents using this type of treatment was proven to be twice as much when compared to the 

concentration treatment of 10 g/L sucrose and 2,5 µM of erythrose-4-phosphate.  

Other researches that used phenylalanine as a treatment to increase the secondary metabolite compound 

production was also implemented by Masoumian et al. [10], where the results suggested that 3 mg/L of 

phenylalanine concentration in a solid MS-media combined with a concentration of 3% sucrose was able to execute 

the highest Hydrocotyle bonariensis callus. Unfortunately, in this research the amount of quercetin and G. 

procumbens callus kaempferol were still lower in comparison to the amount of quercetin and kaempferol inside the 

leaves (ex vitro). 

TABLE 2. The total flavonoid contents on the varied combined concentrations of sucrose and phenylalanine 

Treatment Total flavonoid contents (ppm 

quercetin/gram of dry weight) 

Total flavonoid contents (ppm 

kaempferol/gram of dry 

weight) 
Sucrose (g/L) Phenylalanine (mg/L) 

10 0 1433,4 8444,4 

30 0 1966,6 10222,2 

50 0 700 6000 

10 2 2700 12666,6 

30 2 366,6 4888,8 

50 2 2833,4 1311,2 

10 3 1700 9333,4 

30 3 3633,4 15777,8 

50 3 1500 8666,6 

Ex Vitro 10100 37333,4 

 

In terms of flavonoid contents, this research also presented that there were effects given by the combined 

concentrations of sucrose, erythrose-4-phosphate, and phenylalanine. The use erythrose-4-phosphate as a flavonoid 

biosynthesis precursor in in vitro cultivation have not yet much been done. The option of choosing to implement 

treatment towards erythrose-4-phosphate is based on the flavonoid biosynthesis concepts which also engaged the 
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aforementioned compound. Even so, the inclusion of single sucrose was proven as a better method in increasing the 

flavonoid contents compared to when combined with erythrose-4-phosphate. 

Flavonoid was synthesized through the sikhimate pathway which needed erythrose-4-phosphate as a precursor 

[15].  Erythrose-4-phosphate was formed through primary metabolism which involved sucrose through pentose 

phosphate pathway [19]. It was predicted that the obtained erythrose-4-phosphate concentration through pentose 

phosphate pathway had a higher concentration in comparison to the treated erythrose-4-phosphate. This justified that 

sucrose had more impact towards the increase of total flavonoid contents in comparison to the addition of erythrose-

4-phosphate. Sucrose also had effects in activating the enzymes that contributed in flavonoid biosynthesis in 

sikhimate pathway, and these enzymes are PAL (phenylalanine ammonia-lyase), CHS (chalcone synthase), CHI 

(chalcone isomerase) dan IFS (isoflavone synthase) [15].  

Nonetheless, phenylalanine treatment gave the best reaction in increasing the callus flavonoid contents. The 

phenylalanine availability on culture media is a key for other enzyme activities due to its role as culture media for 

other enzyme activities since it contributes as a substrate for PAL enzyme. Adding phenylalanine will shortened the 

sikhimate pathway in flavonoid synthesis, therefore the end product is able to be manufactured faster and in higher 

quantity. 

CONCLUSION 

Based on the research taken, it can be said that concentration treatment of 30 g/L of sucrose added with 5 µM of 

erythrose-4-phosphate concentration was able to increase the callus biomass in comparison to other treatments. 

However, applying erythrose-4-phosphate on the other hand decreased the flavonoid contents on callus. This was 

shown that by treating 30 g/L of sucrose without adding erythrose-4-phosphate was able to produce the highest 

flavonoid contents. By doing so, adding erythrose-4-phosphate decreased the callus flavonoid contents in G. 

procumbens Merr. 

ACKNOWLEDGMENT 

This research was supported by grant from Directorate of Research and Community Services, Ministry of 

Research, Technology, and Higher Education, Indonesia. 

REFERENCES 

1. Kaewseejan, N., D. Puangpronpitag and M. Nakornriab, Asian Journal of Plant Sciences.11, No. 2, 77-82, 

(2012).   

2. Keng, C. L., L.S. Yee,  and P.L. Pin,   Journal of Medicinal Plants Research. 3 No. 3, 105-111, (2009). 

3.  Rosidah, M., F. Yam, A. Sadikun, M. Ahmad, G.A. Akowuah,  and M.Z. Asmawi,   Journal of 

Ethnopharmacology. 123 No. 2, 244–249, (2009). 

4. Jin, J. H., H. Lim, S.Y. Kwon, K. H. Son and H. P. Kim,  Biomol. Ther. 18 No. 2, 197-204, (2010). 

5.  Cibin, T. R., D.G. Devi,  and A. Abraham,   Phytotherapy Research. 24 No. 5, 666-672, (2010). 

6.  Naeem, I., Z. Saddiqie, A. Patel, and C. Hello,   Asian Journal of Chemistry. 22 No. 5, 3596-3600, (2010). 

7.  Taiz, L. and E. Zeiger,   Plant Physiology 3
rd

 edition. Sinauer Associates. Sunderland, (2002). 

8.  Devies, P. J. and T.P. Sun,   Plant hormones: gibberellin signal transduction in stem elongation and leaf 

growth. Kluer Academic. London (2004). 

9.  Ghasemzadeh, A., and N, Ghasemzadeh,   Journal of Medicinal Plants Research, 5 No. 31, 6697-6703, 

(2011). 

10. Masoumian, M., A. Arbakariya, A. Syahida,  and M. Maziah,  Journal of Medicinal Plants Research, 5 No. 

9, 1564-1574, (2011). 

11. Morkunas, I., M. Formela, S. Samardakiewicz, L. Marczak, W. Nowak, D. Narozna, W. Bednarski and A. K 

Maluski,  Molecules, 19 No. 5, 13392-13421, (2014). 

12. 12. Kaewseejan, N., V. Sutthikhum and S. Siriamornpun,   Journal of Functional Foods, 12 No. 3, 120-128, 

(2015). 

13. 13. Hakkim, F. L., S. Kalyani, M. Essa, S. Girija and H. Song,   International Journal of Biological and 

Medical Research, 2 No. 4, 1070-1074, (2011). 

14. 14. Beaudoin-Eagan, L. D. and T.A. Thorpe,   Plant Physiology. 73 No. 2, 228-232, (1983).  

090013-7

http://dx.doi.org/10.1016/j.jep.2009.03.011
http://dx.doi.org/10.1016/j.jep.2009.03.011
http://dx.doi.org/10.4062/biomolther.2010.18.2.197
http://dx.doi.org/10.1016/j.jff.2014.11.001
http://dx.doi.org/10.3923/ajps.2012.77.82


 

 

15. Morkunas, I., D. Narozna, W. Nowak, S. Samardakiewicz and D. Remlein-Starosta, Journal of Plant 

Physiology, 168 No. 3, 424–433, (2011). 

16.  Waller, G.R. and E. Nawacke,   Alkaloid Biology and metabolism in plants. Planum. Press. New York (1978) 

17. Mazinga, K.M.,  G.J. Mario, L.L.  Baboy, S.Y.  Useni,  K.L. Nyembo, L.M.E.  Kasongo,  and K.M.Van,   J.  Appl. 

Biosci.,  73 No. 10,  5991–60001, (2014). 

18. Heldt, H. W. 2005.  Plant biochemistry third edition. Academic Press. USA. 

19. Salisbury, R. B. and C.W.  Ross, Fisiologi Tumbuhan edisi kedua (terjemahan: Lukman, D.R. dan Sumaryono). ITB 

Press. Bandung, 1995. 

 

 

 

 

 

 

 

090013-8

http://dx.doi.org/10.1016/j.jplph.2010.08.017
http://dx.doi.org/10.1016/j.jplph.2010.08.017

