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ABOUT MISEIC 

The 2nd Mathematics, Informatics, Science and Education International Conference (MISEIC) is 
organized by FMIPA Universitas Negeri Surabaya. This international conference aims to bridge 
the scientists, education experts and practicioners, and students in the scientific forum through 
sharingideas and issues about theoretical and practical knowledge in mathematics, informatics, 
science and education. 
 
This seminar was held on July 21, 2018 and will take place in Surabaya, Indonesia. The theme for 
this conference is “Emerging Trends of Research in Mathematics, Informatics, Sciences, and 

Education”. 
 
The scope of the seminar includes, but is not limited to: 
1. Pure and Applied Mathematics (Algebra, Analysis, Combinatorial Mathematics, Dynamical 

Systems, Industrial Mathematics, Mathematical Physics, Statistics} 
2. Science and Technology (Biotechnology, Earth and Space Sciences, Energy and Catalyst, 

Environmental Sciences, Food Science and Technology, Instrumentation, Material and 
Biomaterial, Nanotechnology, Nuclear) 

3. Computer Science (Artificial Intelligence, Big Data and Data Mining, Computer Vision, 
Computer Network and Security, Control and Robotics, Information System and IT Operation, 
Natural Language Processing, Machine Learning, Mobile Computing, Software Engineering) 

4. Mathematics, Science, and Computer Science Education (Assessment and Evaluation, 
Curriculum Development, Distance Learning, Higher Order Thinking, Learning Resources, 
Models of Teaching, Multimedia, Teacher Professional Development) 
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PREFACE 

The 2nd Mathematics, Informatics, Science and Education International Conference (MISEIC) is 
motivated as scientific ideas and issues sharing forum for the scientists, education experts and 
practicioners, and students. This seminar was held in and taken place in Surabaya, Indonesiaon 
July 21, 2018. The theme for this conference is “Emerging Trends of Research in Mathematics, 

Informatics, Sciences, and Education” with the ideas and issues sharing about theoretical and 
practical knowledge in mathematics, informatics, science and education. Thus, this conference 
has aims: (1) to bring together the scientists, engineers, researchers and practitioners, students, 
and civil society organization representatives in the scientific forum. (2) To share and to discuss 
theoretical and practical knowledge about innovation in applied science and engineering. 
 
This conference hosted by the Universitas Negeri Surabaya is considered to accommodate 
discussion among researchers in the field of mathematics, informatics, science and education as 
a scientific forum. Therefore, the invited speakers in this conference are expert in the field of 
mathematics, informatics, science and education. 
 
The 2nd MISEIC 2018 involved more than 250 participated papers from various topics including 
pure and applied mathematics, science and technology innovation, computer science, and 
innovation in mathematics, science, and computer science education. There are selected papers 
that published in this proceeding. 
 
We would like to thank the organizing committee and the members of reviewers for their kind 
assistance in reviewing the papers. We would also extend our best gratitude to keynote speakers 
for their invaluable contribution and worthwhile ideas shared in the conference. 

  

ISBN 978-602-449-322-6



v 
 

COMMITTEE: 

Steering Committee 

Rooselyna Ekawati, S.Si., M.Sc., Ph.D. 
Nadi Suprapto, S.Pd., M.Pd., Ph.D. 

Advisory Board and Scientific Committee 

Husam Al-Najar, Ph.D. (The Islamic University of Gaza, Palestine) 
Dr. Yuni Sri Rahayu, M.Si. (Universitas Negeri Surabaya, Indonesia) 
Dr.ir. W.T. van Horssen* (TU Delft, The Netherlands) 
Prof. Pitoyo Hartono* (Chukyo University, Japan) 
Prof. Fou-Lai Lin* (National Taiwan Normal University, Taiwan) 
Dr. Ade Gafar Abdullah (Universitas Pendidikan Indonesia, Indonesia) 
Dr. Eng. Asep Bayu Dani Nandiyanto (Universitas Pendidikan Indonesia, Indonesia) 
Dr. Dieky Adzkiya, M.Si (Institut Teknologi 10 Nopember, Indonesia) 
Prof. Dr. Sari Edi Cahyaningrum, M.Si (Universitas Negeri Surabaya, Indonesia) 
Prof. Dr. Dwi Juniati, M.Si (Universitas Negeri Surabaya, Indonesia) 
Dr. Sven Schulte* (University of Bremen, Germany). 
Prof. Dr. Muslimin Ibrahim (Universitas Negeri Surabaya, Indonesia) 
Prof. George Spottl* (University of Bremen, Germany) 
Dr. Yusuf Fuad, M.App.Sc. (Universitas Negeri Surabaya, Indonesia) 
Dr. Elly Matul Imah, S.Si, M.Kom. (Universitas Negeri Surabaya, Indonesia) 
Prof. Dr. Asep Kadarohman* (Universitas Pendidikan Indonesia, Indonesia) 
Dr. I.G.P. Asto Buditjahjanto, S.T., M.T. (Universitas Negeri Surabaya, Indonesia) 
Arie Wardhono, Ph.D. (Universitas Negeri Surabaya, Indonesia) 
Dr. Abadi, M.Sc (Universitas Negeri Surabaya, Indonesia) 
Dr. Manuharawati, M.Si (Universitas Negeri Surabaya, Indonesia) 
Prof. Dr. Endang Susantini, M.Pd (Universitas Negeri Surabaya, Indonesia) 

Organizing Committee 

Utama Alan Deta 
Yuliani Puji Astuti 
Budi Priyo Prawoto 
Mukhayyarotin Niswati Rodliyatul Jauhariyah 
Wahyu Budi Sabtiawan 
Meta Yantidewi 
Pramita Yakub 
Ibnu Febry Kurniawan 
Widi Ari Wibowo 
Laily Rosdiana 
Dimas Avian Maulana 
Mirwa Adiprahara Anggarani 
Abd. Kholiq 
Aris Rudi Purnomo 
Shofan Fiangga 
Muhammad Jakfar 
Nurita Apridiana Lestari 
Endah Rahmawati 

ISBN 978-602-449-322-6



vi 
 

Sari Kusuma Dewi 
Ahmad Bashri 
Erlix Rakhmad Purnama 
Rusly Hidayah 
Setyo Admoko 
Dhita Ayu Permata Sari 
Dini Kinati Fardah 
Ika Kurniasari 
  

ISBN 978-602-449-322-6



vii 
 

 

CONTENTS: 

ABOUT MISEIC  Iii 

PREFACE  Iv 

COMMITTEE:  V 

CONTENTS:  Vii 

WORD OF WELCOME  X 

INTRODUCTION OF KEYNOTE SPIKERS  xi 

PAPERS:  1 

PORTOFOLIO APPLICATION DESIGN IN SENIOR HIGH SCHOOL 1 PONOROGO  1 
R A S Prayoga, R V H Ginardi   

EFFECTS OF FREELETICS AND HIGH INTENSITY INTERVAL TRAINING EXERCISE ON 
INCREASING CARDIOVASCULAR, STRENGTH, AND SPEED 

 5 

Wulandari D K, Mintarto E, Kusnanik N W   

Comparative Study of Application of Algorithm C4.5 and Naïve Bayes as Supporting 
Money Loan Decision (Case Study at Employee Cooperative PT Karyamitra 
Budisentosa Pandaan) 

 11 

A B Setiawan   

DESIGN OF MONITORING HEART SIGNAL BASED ON TELEMEDICINE  18 
B G Irianto, Budhiaji, D H Andayani   

Characterization and Analysis Biochemical Properties of Amylase-Producing 
Bacteria Originated from Pariangan Hot Spring: Isolate S2.3 

 26 

G Indriati, RRP Megahati, DH Putri   

Validation Of Physics Learning Devices For The Subject Matter Of Temperature, 
Heat, And Heat Transfer By Methods Of Real Experiments And Virtual Experiments 

 30 

Hikmawati, Kusmiyati, Sutrio   

Developing Learning Management System Moodle based on Behaviorism Theory  39 
R A Sholikhakh, D N Oktaviani, H T Lestiana   

Segmentation of HIV/AIDS Clinical Description using PATHMOX-PLS  45 
A H Hiariey, B W Otok, A T Rumiati   

Bayesian Network to Analyze the Relationship Amongst Motor Aspects in Daily 
Living Activities: A Case Study in People with Early Parkinson’s Disease 

 51 

Z Oktafia, S Abdullah, A Bustamam   

The use of Computer-Based Test (CBT) on Moodle as platform in formal education  57 
W Pramadya, Riyadi, D Indriati   

Study of The Low Students’ Mathematical Connection Ability  63 
D Rahmawati, Budiyono 2 , D R S Saputro   

Analysis of Mathematical Critical Thinking Ability Based on FRISCO Indicator  68 
N N Alifia, Budiyono, D R S Saputro   

ISBN 978-602-449-322-6



viii 
 

The Ability of Students’ Mathematical Representation to Solve Linear Program’s 
Problems Reviewed Gender Differences 

 74 

Feriyanto   

Profile of Students’ Metacognitive Skills on Chemistry Subject in the XI Grade High 
School 

 80 

D A T Soffa, S Poedjiastoeti, P Setiarso   

Improvement Of Mathematical Connections Using A Scientific Approach On 
Students Of Class X Vocational High School 

 85 

F N Fatimah, Riyadi, D R Sari   

Designing of Assessment on Learning Evaluation and Process Course Based on KKNI  90 
A Maizeli, S Nerita, A Afza   

The prototypes of mathematical knowledge for teaching based on teacher’s 
conceptual on quadrilateral 

 96 

L Sahidin, M T Budiarto, Y Fuad   

Validity of Student Activity Sheet Based on 4C with CORE Learning Model on 
Students 

 105 

K Bariyah, Tjandrakirana, Raharjo   

Misconception of Basic Algebraic Concept of Junior High School  111 
D Permata, P Wijayanti, Masriyah   

The Effectiveness of Guided Inquiry Model to Improve the Scientific Process Skills 
of High School Students 

 120 

A Zahrotin, Wasis, Soegimin WW   

The Development of Physics Learning Material Based On Guide Inquiry to Improve 
Creative Thinking Skills 

 124 

M Nizar, Madlazim, Wasis   

Exploring Student’s Creative Thinking Process Using Open-Ended Problem in 
Learning Fraction 

 131 

S Triyani, I K Budayasa, S M Amin   

The Effectiveness of Student Activity Sheet (LKS) Science based on Problem Based 
Learning (PBL) for Improving Ability to Solve Problems of Elementary School 
Students 

 140 

R Hidayati, T Kirana, M Ibrahim   

Learning Resources Development with Project Based Learning Model to Improve 
the Critical Thinking Ability of Primary School Students in Science Subject 

 147 

A Hartini, M V Roesminingsih, Suryanti   

Effectiveness of Student Activity Sheet Science Based Quantum Teaching to 
Improve the Critical Thinking Skills of Primary School Students 

 154 

Kurniayu T R A Ratu, M Ibrahim, Suryanti   

Students creativity in solving realistic-mathematical problems  159 
W M Andhari, S M Amin, T Y E Siswono   

Contextual Video and Their Effectiveness on Science Learning  166 
M F Abror, W Widodo, M Ibrahim   

An Analysis of Scientific Thinking Skills as a Basis for Selecting the Learning Model: 
On the Application of Creative Problem Solving Model with Scaffolding 

 171 

ISBN 978-602-449-322-6



ix 
 

Ratnasari D, Suciati, Maridi   

THE IMPORTANCE OF MITIGATION EDUCATION IN REDUCING DISASTER RISK 
BASED ON LOCAL COMMUNITY LOCALITY 

 176 

E Juita, R Zulva, H Edial   

PHYSICS LEARNING DEVELOPMENT GUIDED INQUIRY MODEL FOR IMPULS AND 
MOMENTUM TO TRAIN SCIENCE PROCESS 
SKILLS AT VOCATIONAL HIGH SCHOOL ONE SURABAYA 

 184 

Y D Candrarini, Madlazim, Soetjipto   

Practicum Design Of Purifying Bioethanol Using Distillation Device With Condenser 
Of Household Plastic Waste To Increase Student Creativity On Petroleum Materials 

 191 

A Amirul   

The Development Teaching Materials of Biology Integrated Science Literacy 
Assisted by Macromedia Flash 

 195 

S Muzeyyana, M Ibrahim, Tjandrakirana   

Influence of Cooperative Learning Model Type Pair Cheks Based Tasks Submission 
Problems To Student Problem Solving Ability Mathematics 

 199 

Muksin, T Y E Siswono, R Ekawati   

Innovation of Lycopene Isolation Procedure from Tomatoes (Lycopersicum 
esculentum) 

 205 

E S Dewi, A Hakim, L R T Savalas   

An Analysis of Ethnomathematic Activities in the Making Process of Tulungagung 
Marble 

 211 

B M F Pratama, Mardiyana, D R Sari   

The effectiveness of using science students’ book based on learning cycle models 
integrated with ethnoscience to improve critical thinking skill of primary school 
students 

 217 

D Widyaningtyas, M Ibrahim, W Widodo   

 

  

ISBN 978-602-449-322-6



x 
 

WORD OF WELCOME

  

ISBN 978-602-449-322-6



xi 
 

INTRODUCTION OF KEYNOTE SPEAKERS

• 

• 

• 

• 

• 

ISBN 978-602-449-322-6

http://conference.unesa.ac.id/conference/miseic/program/


xii 
 

 

  

ISBN 978-602-449-322-6



xiii 
 

 

INTRODUCTION OF KEYNOTE SPEAKERS

 

 

 

ISBN 978-602-449-322-6

mailto:halnajar@iugaza.edu.ps


xiv 
 

INTRODUCTION OF KEYNOTE SPEAKERS

• 

• 

• 

• 

• 

ISBN 978-602-449-322-6



xv 
 

INTRODUCTION OF KEYNOTE SPEAKERS

 

・ 

• 

・ 

 

 

 
  

ISBN 978-602-449-322-6



Innovation of Lycopene Isolation Procedure from Tomatoes
(Lycopersicum esculentum)

Earlyna Sinthia Dewi1*, Aliefman Hakim2, Lalu Rudyat Telly Savalas3

1 Agricultural Technology Study Program, Muhammadiyah Mataram University, Indonesia
2,3Chemistry Education Study Program, Mataram University, Indonesia

*Corresponding Author: earlyna.rayes@gmail.com

Abstract. Tomatoes (Lycopersicum esculentum) are horticulture plants frequently
cultivated in Indonesia. Lycopene is one of tomatoes largest chemical content in
tomatoes. This research had been able to isolate lycopene with extraction method on
65 °C temperature using hexane and methanol antisolvents. Isolation procedure in this
research was modification from previous research. Sample in this research were dry
tomatoes powder. Research result showed that hexane solvent yielded lycopene level of
3.10 mg/100 g tomatoes powder. Functional group analysis using Fourier Transform
InfraRed (FT-IR) spectroscopy detected C = C group at wavelength 1674,91 cm-1 and
1639,65 cm-1, aliphatic CH (streching) was indicated by the appearance of a sharp
absorption peak at number wave 2853,12 cm-1, CH (CH3). Indicates absorption at wave
number 1378,71 cm-1. The sharp peak at the wave number 2924,16 cm-1 shows the
presence of C-H alkene (streching), and C-H alkene (bending) at the wave number
1498,86 cm-1.

Keywords: Isolation, Lycopene, Lycopersicum esculentum

INTRODUCTION
Tomatoes (Lycopersicum esculentum) are horticulture plants with abundant availability in

Indonesia. Tomatoes are also food material with high folic acid, vitamin C, and potassium content.
Potassium content within one hundred grams of tomatoes are 245 mg. Potassium could reduce blood
pressure by lowering sodium in urine and water with diuretic way [11].

Compound content within tomatoes (Lycopersicum esculentum Mil) amongst them are lycopene,
solanine, saponine, folic acid, malic acid, citric acid, bioflavonoid (including lycopne, α and β-
carotene), protein, fat, vitamin, mineral and histamine [5]. The most dominant compound is lycopene
as of 63.6% [17].

The maturity level of tomatoes affects the lycopene content produced, the young green tomato
contains lycopene about 25 ug / 100 g fresh weight, yellowish tomatoes 370 ug / 100 g (fresh weight,
red tomato 4600 ug / 100 g fresh weight, and tomato pass mature contains lycopene about 7050 ug /
100 g fresh weight [6] .The tomato skin is dried in the sun, containing crude protein of 13.8 g / 100 g
of dry matter, lycopene 112 mg / 100 g dry matter [3].

Lycopene frequently referred to as α-carotene, bright red pigment carotenoid that mostly
encountered within tomatoes and another red fruits. Lycopene in nature are in form of trans which is
stable form thermodynamically, dissolve in non polar solvent and found in 446-50nm wave length
range. Light and heating existence potentially turn trans isomer into cis [15].

Based on previous research, [2] had been able to isolate lycopene from tomato sauce with solid
liquid extraction method and crystallization using methanol and carbon tetrachloride mixture solvent
yielding extraction yield of 2.313 mg/100 g of tomato sauce. [13] were able to perform extraction
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with soxhlet and antisolvent (methanol) method with hexane, ethyl acetate and ethanol solvents with
Ethyl Acetate extract yield of 4.39 ± 0.27 mg/g, Hexane: 3.38 ± 0.38 mg/g, Ethanol: 1.25 ± 0.29
mg/g. [18] successfully isolated lycopene from tomato juice using liquid-liquid method, using
methanol and ethanol as antisolvent with the results of 3.2 mg / 150 ml and 2.8 mg / 150 ml.
Therefore isolation procedure innovation are necessary to obtain higher lycopene compound content.

Table 1. Tomatoes Nutrition Content within 100 gram of Tomatoes [14]

Nutrition Unit Content per 100
grams tomatoes

Vitamin C mg 22.8
Vitamin B-6 g 0.078

Folic μg 13
Vitamin A IU 489
Lycopene μg 3,041
Β-carotene μg 293

Lutein μg 94
Vitamin E mg 0.56
Vitamin K μg 2.8

Lycopene is carotenoid with C40H56 and has 536.85 g / mol molecule weight with the following
structure formula:

CH3 CH3 CH3

CH3 CH3 CH3CH3

CH3

H3C

H3C

Figure 1. Lycopene Chemical Structure

Lycopene is non polar compound easily dissolved in chloroform, hexane, benzene, ethyl acetate,
petroleum ether and others [9]. Method used in this research was liquid-liquid extraction. Liquid-
liquid extraction is separation carried out should the separated mixture is homogenous solution (liquid
– liquid) in which one component’s boiling point with other component consisted within mixture are
nearly similar or adjacent.

Antisolvent crystallization stage carried out with methanol addition as antisolvent. Antisolvent
crystallization is an effective separation and purification method. Antisolvent usage in this
crystallization reducing certain dissolved substance solvability and forming crystal in timely manner.
Crystallization experiment parameter highly affected particle formation mechanism and regulated
crystal size form and its distribution. Generally, antisolvent include hydrophilic stabilizer such as
surfactant absorbed on crystal surface to block crystal growth [1].

This antisolvent crystallization benefit is that the process could be carried out on temperature
close to room temperature. This is highly comfortable for heat-sensitive substance. In addition, this
process require low energy compared to solvent evaporation process [12]. Methods in this research
were extraction using reflux and tomatoes powder. In reflux there is warming of mixture of simplicia
and solvent in a round bottom flask. The solvent condenses with the coolant in the condenser through
which the solvent vapor passes [8].

PROCEEDING OF THE 2nd MATHEMATICS, INFORMATICS, SCIENCE AND EDUCATIONAL CONCERENCE (MISEIC)

206 ISBN 978-602-449-322-6



MATERIALS AND METHODS

The materials used are n-hexana, methanol, aquadest, and fresh tomatoes which are washed using
water, tomato seeds are discarded. Tomato is cut and dried using an oven for 3 days at a temperature
of 60ºC until a moisture content of around 0.8% is obtained. Then the dried tomatoes are ground. The
tools used are: Blender, 1 set of reflux tools, scales, beaker glass, erlenmeyer, measuring cup, drop
pipette, separating funnel, FT-IR spectroscopy.

100 grams of tomatoes powder inserted into 500 ml round flask bottom, added with
300 ml of hexane, that subsequently extracted on 65 °C temperature for 3 hours. Extract then
separated from its raffinate. The obtained extract then added with 100 ml aquadest to eliminate
impurities included with extract then separated using separating funnel. Subsequently, 100 methanol
were added as antisolvent, that it produced lycopene crystal. Obtained lycopene crystal in optimum
condition then analyzed using Fourier Transform Infrared Spectroscopy (FTIR).

RESULT AND DISCUSSION

FTIR spectrophotometry is a method that observes the interaction of molecules with
electromagnetic radiation in the wavelength region of 0.75-1000 µm or at wave numbers of 13,000-10
cm-1 [7]

FTIR (Fourier Transform Infra Red) characterization result of lycopene extract from tomatoes
using hexane solvent with methanol addition as antisolvent, aimed to identify lycopene compound
functional groups. FTIR (Fourier Transform Infra Red) result is presented in the following figure 2.

Figure 2: Characteristics of FTIR (Fourier Transform Infra Red) Lycopene in Comparison of
1: 3 Feed and Solvent (F / S) with Antisolvent volume: 100 ml
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Table 2. Results of Characteristic Analysis (Fourier Transform Infra Red) of Lycopene Based on
Its Function Group.

Functional groups Wavelength (cm-1)
Kamil et
al (2011)
[10]

Bunghez et
al (2011)
[4]

Lycopene
results from
Analysis

Aromatic ring stretch (C=C) 1510 1537,09

Symmetrical of CH2 lycopene 1444 1498,86
Stretching OH 3450 3435,48

CH2 assymetrical 2856 2853,12
R-CH=CH-R lycopene 960 959,27
C-H bending 1477-1400 1498,86
C-C and C-C-H Stretching 1400-1100 1262,15
C-O stretching 1170-1115 1166,85
V(C-O-C) 900-1200 959,27

Table 2 shows the results of the functional group analysis on lycopene crystals from tomato
extract through FTIR spectroscopy performance which showed that lycopene has a double bond C = C
at a wavelength of 1537.09 cm-1. There is a symmetric functional group of CH2 lycopene at a
wavelength of 1498.86 cm-1. O-H range groups occur at a wavelength of 3435.48 cm-1 which allows
water vapor to be included in lycopene. The R-CH group = CH-R in lycopene has a wavelength
absorption of 959.27cm-1. Whereas the bent C-H group in lycopene is located at a wavelength of
1498.86 cm-1. In the C-C and C-C-H strain groups, each occurs at a wavelength of 1262.15 cm-1. For
strain groups C-O has a wavelength of 1166.85 cm-1 and for stretch vibration C-O-C has a region with
a wavelength of 959.27 cm-1 which indicates that there are residues of solvents and other compounds
that are joined with lycopene.

Based on these comparisons it can be concluded that lycopene has been analyzed according to
standards based on previous research.

In general, maximum carotenoid absorption is at three wavelengths that appear in the form of
three spectrum peaks. Compounds with a greater number of conjugated double bonds have a higher
wavelength value. Lycopene with 11 conjugated double bonds absorbs at the highest wavelength
compared to other carotenoids.

The solvent used is very influential on the amount of lycopene obtained, this is because the
interaction of the lycopene compound with the solvent used is the dispersion of solvent molecules.
Lycopene compounds tend to be perfect if the solvents used are non-polar. This happens because the
intermolecular forces between similar compounds tend to have the same strength. This tendency
causes the rules "like dissolves like".

Antisolvent crystallization is a method of separation and purification which is an effective way to
produce nano-sized particles [19]. The use of antisolvent in the crystallization process reduces the
solubility of solutes in the solution and causes rapid crystallization. The crystallization parameter
greatly influences the mechanism of particle formation, crystal size, and distribution [16]. So from the
research that has been done, it can be concluded that the results of the research are in accordance with
the theory.
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CONCLUSION

Based on the results of research and analysis of FTIR (Fourier Transform Infra Red)
spectroscopy it could be concluded that lycopene level obtained using hexane and methanol as an
antisolvent were as of 3,10 mg/100 g (tomatoes powder).
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