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Welcoming Address by The Organizing Committee

The honorable, the rector of Pattimura University

The honorable, the vice rector of academic affair, Pattimura University

The honorable, the vice rector of administration and financial affair, Pattimura University

The honorable, the vice rector of planning, cooperation and information affair, Pattimura
University

The honorable, all the deans in Pattimura University

The honorable, the key note speakers and other guests.

We have to thank The Almighty God for the blessings that allow this International seminar
can be held today. This is the first seminar about MIPA Science in which the Faculty of MIPA
Pattimura University becomes the host. The seminar under the title Basic Science for
Sustainable Marine Development will be carried out on 3 June 2015 at Rectorate Building,
the second floor. There are 250 participants from lecturers, research institute, students, and
also there are 34 papers will be presented.

This International seminar is supported by the amazing people who always give financial as
well as moral supports. My special thanks refer to the rector of Pattimura University, Prof. Dr.
Thomas Pentury, M.Si, and the Dean of MIPA Faculty, Prof. Dr. Pieter Kakissina, M. Si. | also
would like to express my deepest gratitude to Dr. Kotaro Ichikawa, the director of CSEAS
Kyoto University, Prof. Bohari M. Yamin, University of Kebangsaan Malaysia, Prof. Dr. Budi
Nurani Ruchjana (Prisident of Indonesian Mathematical Society/Indo-MS), Dr. Ir. A.
Syailatua, M.Sc (Director of LIPI Ambon), and Hendry Ishak Elim, PhD as the key note
speakers. We expect that this international seminar can give valuable information and
contribution especially in developing basic science for sustainable marine development in the
future.

Last but not least, we realize that as human we have weaknesses in holding this seminar, but

personally | believe that there are pearls behind this seminar. Thank you very much.

Chairman
Dr. Netty Siahaya, M.Si.
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Opening Remarks
By Dean of Mathematic and Natural Science Faculty

| express my deepest gratitude to The Almighty God for every single blessing He provides us
especially in the process of holding the seminar until publishing the proceeding of
International Seminar in celebrating the 17" anniversary of MIPA Faculty, Pattimura
University. The theme of the anniversary is under the title Basic Science for Sustainable
Marine Development. The reason of choosing this theme is that Maluku is one of five areas in
Techno Park Marine in Indonesia. Furthermore, it is expected that this development can be
means where the process of innovation, it is the conversion of science and technology into
economic value can be worthwhile for public welfare especially coastal communities.

Having the second big variety of biological resources in the world, Indonesia is rich of its
marine flora and fauna. These potential resources can be treated as high value products that
demand by international market. Basic science of MIPA plays important role in developing
the management of sustainable marine biological resources.

The scientific articles in this proceeding are the results of research and they are analyzed
scientifically. It is expected that this proceeding can be valuable information in terms of
developing science and technology for public welfare, especially people in Maluku.

My special thanks refer to all researchers and reviewers for your brilliant ideas in completing
and publishing this proceeding. | also would like to express my gratefulness to the dies
committee-anniversary of MIPA Faculty for your creativity and hard working in finishing this

proceeding, God Bless you all.
Dean of Mathematic and Natural Science Faculty

Prof. Dr. Pieter Kakisina, M.Si.

Basic Science for Sustainable Marine Development | iv



PROCEEDINGS

1% International Seminar of Basic Science, FMIPA Unpatti - Ambon
June, 3" — 4" 2015

Contents
Page

GOV BT e i
B Or PAGE .t ii
Welcoming Address by The Organizing Committee ..........ccccocvvviivieiieenennnnn, iii
Opening Remarks by Dean of Mathematic and Natural Science Faculty .... \Y
(0] o1 (=] 0| TP URPPPIN V—Vil
Papers
1. Studies on Habitat Use and Vocal Activities of Dugongs by Using

Acoustical Analysis

Kotaro Ichikawa, Nobuaki Aral ... 1-4
2. Complexation and Structural Studies of 5,5,7,12,12,14-hexamethyl-

1,4,8,11-tetraazayclotetradeca-7,14-dienium Bromide Complexes with

Copper Salts

Bohari M. Yamin ... 5-10

3. Spin Wave Excitation in YFeOs; Crystal Investigated with Magnetic
Component of Terahertz Pulse
Runze Zhou and GUONONG Ma .......cooeiiiiiiieeeeeee e 11-13

4. Development on Theoretical and Application of Space Time
Autoregressive Modeling

Budi Nurani RUCNJANA ..o e 14-17
5.  The Importance of Basic Science for Sustainable Marine Development in

Indonesia

AUGY SYANAIIATUA ... ..cooeeiiiiiiiii e 18-20

6. Fabrication of Novel Fibers from Rejected Ocean Materials and Their
Potential Applications
Hendry 1zaac ElM ... 21-27

7.  Synthesis 3-benzo[1,3]dioxol-5-yl-propenal as a Precursor Asymmetric
Curcumin Analogues from Kulit Lawang Oils
Imanuel Berly D. Kapelle, Tun Tedja Irawadi, Meika Syahbana Rusli,
Djumali Mangunwidjaja, Zainal Alim Mas’ud .............ccccccooiiiiiiiiiiiinnnnn 28-34

8.  Metathesis of Ethyloleate
Nawwar Hanun A. Malek, Nor Wahidah Awang, Kitohiro Nomura, Bohari
1Y = o 11 S UURRUPPR TR 3540

9. The Use of Fish as Carbon Sources for The Production of Riboflavin
(Vitamin B2) Using Eremothecium Gossypii
Syarifuddin Idrus, Marni Kaimudin, Joice P. M. Kolanus .............cccccuvveeee. 41-49

10. The Effect of Sampling Scheme in The Survey of Deposition of Heavy
Metals in Ambon Bay by Using Spons (Porifera) Biomonitoring
Netty Siahaya, Alfian Noor, Nunuk Suekamto, Nicole de Voogd ............... 50-54

Basic Science for Sustainable Marine Development | 35



PROCEEDINGS

1% International Seminar of Basic Science, FMIPA Unpatti - Ambon
June, 3" — 4" 2015

11. Synthesis and Modification of Ni-N-TiO2/Ti for Chemical Oxygen Demand
Sensor with Visible Light Response Flow
Ruslan, Baharuddin Hamzah, Mohamad Mirzan, Musafira ........................ 5562

12. a-Glucosidase inhibition activity of several compounds of Fatty Acids
Edward J. Dompeipen, Maria A. Leha ........ccccooeeiiiiiiiiiieeeeee e 63—-69

13. Chemical-Physics Composition  Analysis of Pearl Seashells and
Utilazation Possible as Import Nucleus Substitution

Voulda D. LOUPALLY .. ..ooiiiiiiiiiii et e e e 70-74
14. Thermal Analysis in Geothermal Prospect Suli-District Central Maluku
J.R. Kelibulin, N.H. Pattiasina, R.R. LOKOIO ........cccccuoiiieiiiiiiiiieiieeeieeee 75-85

15. Characteristics Interpretation of Alteration Minerals of Waiyari
Geothermal Manifestation Area, Central Maluku
Helda ANGAYANY . .....uiiiiiiiiiiee et e e e e e e e e e e ee e e e e e e eeees 86—-89

16. Rainfall and Rainy Days Prediction in Ambon Island Using Vector
Autoregression Model
Lexy Janzen Sinay, Salmon Notje Aulele ..., 90-98

17. Applied of Backpropagation Algorithm to Analyzing and Forecasting of
Currency Exchange Rate Rupiahs and Dollar
Dorteus Lodewyik Rahakbauw ..., 99-108

18. Analysis Correspondence of Data Crime in Polres Pulau Ambon dan
Pulau-Pulau Lease
Y. A. Lesnussa, J. PENTUNY ...t 109-115

19. The Hypothetical Learning Trajectory on Place Value Concept in Realistic
Mathematics Education Approach
Christi MatitapULLY .. ..coeeeeeeeii e e e e e e 116-124

20. Mortality of Coral Reef in the Coastal Waters of the Hila Village Leihitu
District Central Maluku
Deli Wakano, Dece Elisabeth Sahertian .......cooveeeveeeeee e 125-128

21. Histological of Haemocyte Infiltration During Pearl Sac Formation in
Pinctada maxima oysters Implanted in The Intestine, Anus and Gonad
La Eddy, Ridwan Affandi, Nastiti Kusumorini, Yulvian Tsani, Wasmen
1Y = g = L PP 129-134

22. Effect Of Ethanol Leaf Extract Gambir Laut (Clerodendrum inerme L.
Gaertn) Malformations On Motion To External Equipment Fetal
Development Mice (Mus musculus)

Chomsa Dintasari Umi Baszary, Maria Nindatu, Tony Marchel Lolonlun ... 135-139
23. Development of Integrated Poso Lake Tourism through Community

Based

Tabita R. Matana, Gitit IP WacCana .........c.ceeeeniiiiiiie e 140-144

24. Life Skills in Sector Marine Product Processing through Nonformal
Education Approach In Maluku Province
F Y o 1=To [ 1= o H PP PPPRPPRR 145-148

Basic Science for Sustainable Marine Development | 36



PROCEEDINGS

1% International Seminar of Basic Science, FMIPA Unpatti - Ambon
June, 3" — 4" 2015

25. Pistia stratiotes and Limnocharis flava as Phytoremediation Heavy Metals
Lead and Cadmium in The Arbes Ambon
Muhammad RIJal .........eeeiiiiiie e 149-155

26. Effect to used consentartion dose fertilizer Bokshi leaf of lamtoro to
growth of Solanum melongena L
Cornelia Pary, Wa Atima, HanISU ...........cceeiiiiieaiieeeeeeeeeeeeeeeeeeeeeeeeeees 156-160

27. Analysis The Maturity Level of Plantain Fruit (Musa paradisiaca) by Using
NIR Spectroscopy
Efraim SAMSON ... 161-166

28. Morphological Diversity of Numeg Mother Trees and Seedlings in Lilibooi
Village, Ambon Island
Helen Hetharie, Simon H.T. Raharjo, Kosmas Rahado, Meitty L.
HENANUSSA ... e e e e e e e e e e e 167-173

29. Sustainability Analysis Management Coral Reef Ecosystem in The
Water of The Bay Of Ambon
Pieter Th. Berhitu, Sahala Hutabarat, Supriharyono, Djoko Suprapto ...... 174-185

30. The Environmental Management Philosophy of Indigenous Peoples in
Coastal Marine Area in Maluku
Revency Vania Rugebregt ... 186-195

Basic Science for Sustainable Marine Development | 37



PROCEEDINGS

1% International Seminar of Basic Science, FMIPA Unpatti - Ambon
June, 3" — 4" 2015

Metathesis of Ethyloleate

Nawwar Hanun A. Malek®, Nor Wahidah Aw?ngl, Kitohiro Nomura? and Bohari M
Yamin

'Universiti Kebangsaan Malaysia, Malaysia
*Tokyo Metropolitan University, Japan

ABSTRACT

The discovery of less air sensitive catalysts and more tolerance towards functional groups
has widen the scope of metathesis reaction as a tool to synthesize many organic
compounds and polymers. In Asia the market trend of using liquid detergents based on plant
fatty acid is increasing compare to animal fatty acids in Europe. Lubricant is also another
example of the potential of plant based fatty acid applications. The metathesis of methyl ester
as model study is the right approach to begin with before embarking into the bulk oil that
contains various components of fatty acids. In this presentation the focus will be on the
preliminary study of self and cross metathesis of ethyloleate with some chalcogens looking
into diversification of products based on vegetable or plant oils.

Keywords: metathesis, ethyl oleate, Grubbs 2nd generation.

INTRODUCTION

Catalytic metathesis reaction of vegetable oil such as soybean and palm oils have
attracted many researchers to investigate its application to produce new products. In the
early study Chauvian tungsten and Schrock, molybdenum complexes® were available for the
study. Since the analysis of vegetable oil is quite difficult because of their low volatility, it is
more convenient to study their methyl esters before begining with the bulk oil. Therefore,
methyl oleate being the simplest unsaturated methyl ester fatty acid has been studied in both
homogenous and heterogenous catalytic conditions. Alternatively it should be possible to do
metathesis on the bulk oil followed by esterification for the analysis.

Among the early reports on the metathesis of vegetable oil was self metathesis of
methyl oleate by using WClg/SnMe, catalyst’. According to Van Dem et al (1972), active
metal tungsten could undergo reduction due to alkyltin promoter.

Early study of palm oil metathesis reaction by WCls/SnMe, catalyst showed that the
products were 6-pentadecene, 9-octadecene and dimethyl 9- -octadecenedioate®. It has
been reported that the composition of the oil would give quality effect of oil either positive or
negative by changing the oil composition*. However, the air sensitive and low functional
group tolerance of the catalyst are the problems in extending the study and the design to
scale up the process. Some progress on the self metathesis of methyloleate by 2™
generation Grubbs has also been reported.

In this preliminary study, Grubbs 2" generation (Fig.1) is tested for the self metathesis
of ethyl oleate both in homogeneous and heterogeneous conditions.
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Figure 1. Grubbs 2" generation

METHODOLOGY
Chemicals

Ethyl oleate, Grubbs 2" generation catalyst were purchased from Aldrich. Other
chemicals were analytical grades and used as received. All solvents such as
dichloromethane and hexane were distilled before used.

Instruments

The gas chromatograph mass spectrometer (GC/MS) analysis were performed on an
Agilent 7890A gas chromatograph (GC) directly coupled to the mass spectrometer system
(MS) of an Agilent 5975C inert Mass Selective Detector (MSD) with triple-axis detector. SGE
column model BP-20 30 m length, 0.25 mm in diameter and film thickness and polyethylene
glycol stationary phase was used throughout the experiment.

Procedure
Preparation of heterogenous catalyst

1 g B-alumina powder was calcinated at 300 °C for 6 hours. The alumina was then
placed in a vial containing 1 mL CH,Cl, solution of (0.00005 mol, 0.0040 g) catalyst. The vial
was tightly closed and left for overnight. The solvent was removed and the solid supported
catalyst was dried under vacuum. The workout was carried out in vacuum box. The alumina
powder catalyst was heated at 150 °C for 1 hour.

Homogenous self metathesis reaction

(0.01 mmol, 1 mL) ethyl oleate in 1 mL hexane was added into 1 mL catalyst (0.00005
mol, 0.0040 g) solution in 20 mL vial. Then it was stirred for 24 hours at room temperature.
The sample was then kept in refrigerator. GC-MS analysis was carried out on the sample.

Heterogeneous metathesis reaction

(0.01 mmol, 1 mL) ethyl oleate was placed inside the 1.5 mL vial containing 0.5 g
supported catalyst and left without stir for 24 hours at room temperature.
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RESULTS AND DISCUSSION
Homogeneous reaction

Addition of ethyl oleate into the red catalyst solution gave slight change in the colour of
the solution. After 24 hours, dark brown solution was obtained. The gas chromatogram
showed four major peaks (Fig.2) together with several other peaks indicating the extent of the
reaction after 24 hours at room temperature.

Figure 2. Chromatogram of the homogeneous reaction solution.

The m/z values for the peaks at 21.98, 30.24, 34.16, 44.10 min retention times are given in
Table 1.

Table 1. Mass spectral analysis of 4 important products

Peak No. R_etennpn m/z values
time/min

1. 21.98 55.1 (100%), 69.1,
83.1,971, ...
252.3

2. 30.24 88.1 (100%),
157.1, 241.2...
256.2, 284.3

3. 34.16 55.1(100%), 83.0,
101.0, 264.0,
281.0, 310.3

4. 44.10 55.1 (100%),
81.1... 345.8,
368.3,

The mass spectra of the four peaks indicate the formation of 9-octadecene, ethyl oleate,
hexadecanoic acid and diethyl 9-octadecenedioate as major products.
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m/z= 310.

Other small peaks possibly due to isomerisation and products from continuous reaction are
not considered until detailed studies are carried out.
Heterogenous reaction

The gas chromatogram of the reaction solution showed almost exactly the same (Fig.3)
with four major peaks at 21.98, 30.24, 34.17 and 44.10 min retention times. Therefore, the
Grubbs catalyst also work very well under heterogeneous condition.

Figure 3. Chromatogram of the heterogeneous reaction solution

Heterogeneous reaction has certain advantages over the homogeneous that it can
always be recycled provided the catalytic activity still functioning. Fig.4 shows the
chromatogram of the reaction solution when the same catalyst support system was used for
the second time.

There are 5 major peaks at 31.21, 34.75, 35.01, 37.86 and 44.68 min retention times
(Table 2). The catalyst are still active and additional products are produced. The mass
spectra for the five peaks indicate the formation ethyl 9-hexadecanoate, ethyl oleate, ethyl 9-
octadecadionate and 9-octadecyne as the major products for second time reaction.
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Figure 4. Chromatogram of the heterogeneous reaction solution for the second time reaction
with the same catalyst

Table 2.
Peak Retention
. ) m/z values
No. time/min
1. 31.21 55.1, 88.1(100%),
157.2... 241.2,
284.3
2. 34.75 55.1 (100%),
88.1... 222.3,
264.3, 310.3
3. 35.01 55.1 (100%),
83.1... 264.3,
310.3
4, 37.86 55.1 (100%),
81.1... 345.8,
368.3
5 44.68 55.1 (100%), 83.1,
250.3...
292.3,309.2

This preliminary study is a good basis for extensive and more detailed work on the
metathesis of ethyl oleate exploring for new products by crossing with other olefinic
compounds including optimisation study of the reaction.
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CONCLUSIONS

The Grubbs 2" generation catalyst is suitable for the metathesis reaction of ethyl
oleate in both homogenous and heterogenous system. The products of the heterogenous
reaction are similar with the homogenous system. However, additional products were
observed when the same catalyst under heterogenous condition was used for the second
time. Therefore, further study on the optimisation of the reactions and cross metathesis to
obtain new products are on progress.
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