Volume 19 Nomor 2, Juli 2018 pISSN: 1411-5735 elSSN: 2442-5613

Jurnal
ILMU DASAR

Terakreditasi SINTA Kemenristekdikti No. 21/E/KPT/2018

Jember ISSN

Jurnal ILMU DASAR | Vol.19 [ No.2 |HIm.71-148 | | 000 | 4411.5735




Jurnal ILMU DASAR

FMIPA Universitas Jember
Terakreditasi SINTA Kemenristekdikti No. 21/E/KPT/2018
_ eISSN 2442-5613 pISSN 1411-573%

Editor

1

2.

9.

10

11

. Purwatiningsih, The University of Jember, Indonesia / Chief Editor

SCOPUS ID. 55341566700 - Google Scholar Profile - Sinta ID. 5982555
Dwi Indarti, The University of Jember, Indonesia
Google Scholar Profile

. Eva Tyas Utami, The University of Jember, Indonesia

Google Scholar Profile

. Supriyadi, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 5998109

. Dian Anggraeni, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 6014770

. Kahar Muzakhar, The University of Jember, Indonesia

SCOPUS ID. 56737119300 - Google Scholar Profile - Sinta ID. 5989819

. Muhammad Fatekurahman, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 6037857

. Bambang Piluharto, The University of Jember, Indonesia

SCOPUS ID. 37056268800 - Google Scholar Profile - Sinta ID. 5993961
Artoto Arkundato, The University of Jember, Indonesia
SCOPUS ID. 22933701900 - Google Scholar Profile - Sinta ID. 5994932
. Siswoyo - The University of Jember, Indonesia
SCOPUS ID. 57193830395 - Google Scholar Profile - Sinta ID. 257755
. Yoyok Yulianto, The University of Jember, Indonesia / Web Maintenance

Reviewer

1.

2.

3.

10.

11.

12.

13.

Chang-Su Park, Catholic University of Daegu, Department of Food Science and Technology, South Korea
SCOPUS ID. 34973170600

Srinivasan Ramasamy, World Vegetable Centre, Shanhua Tainan, Taiwan

SCOPUS ID. 39561441000 - Google Scholar Profile

Intan Ahmad, Bandung Institute of Technology, Indonesia

SCOPUS ID. 57199666916 - Google Scholar Profile - Sinta ID. 18586

. Irmina Kris Murwani, ITS Surabaya, Indonesia

SCOPUS ID. - 6603061145 - Google Scholar Profile - Sinta ID. 5975665

. Widodo- Brawijaya University, Indonesia

SCOPUS ID. - 57190247745 - Google Scholar Profile - Sinta ID. 5982480

. Bambang Irawan, Airlangga University, Indonesia

SCOPUS ID. 6508239454 - Google Scholar Profile - Sinta ID. 5984560

. Ni Nyoman Tri Puspaningsih, Airlangga University, Indonesia

SCOPUS ID. 23006120200 - Google Scholar Profile - Sinta ID. 5987035

. I Gede Putu Wirawan, Udayana University, Indonesia

SCOPUS ID. 7801466336 - Google Scholar Profile - Sinta ID. 5987692

. Sutrisno, University of Jambi, Indonesia

SCOPUS ID. 7801466336 - Google Scholar Profile - Sinta ID. 6032103
Asni Johari, University of Jambi, Indonesia

SCOPUS ID. 56603909900 - Google Scholar Profile

Didik Sulistyanto, The University of Jember, Indonesia

SCOPUS ID: 6506964916 - Google Scholar Profile - Sinta ID. 6013751
Bambang Sugiharto, The University of Jember, Indonesia

SCOPUS ID: 6602309159 - Google Scholar Profile - Sinta ID. 6083420

Agus Subekti, The University of Jember, Indonesia
QNPT TN AGNTINTSRSR - (Gonole Qrhalar Prafile - Qinta TN S5NAR




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Slamin, The University of Jember, Indonesia

SCOPUS ID: 7409555666 - Google Scholar Profile - Sinta ID. 55671
Dafik, The University of Jember, Indonesia

SCOPUS ID: 24281263600 - Google Scholar Profile - Sinta ID. 5982062
Suratno, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 5986355

Ramadhani Eka Putra, Bandung Institute of Technology (ITB), Indonesia
SCOPUS ID: 26326479700 - Google Scholar Profile - Sinta ID. 5998784
Purkan, Airlangga University, Indonesia

Google Scholar Profile - Sinta ID. 5983068

Titik Taufikurohmah, UNESA, Indonesia

Google Scholar Profile - Sinta ID. 259056

Rahmat Gunawan, Mulawarman University, Indonesia

Google Scholar Profile - Sinta ID. 5975285

Sujito, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 6009313

Achmad Sjaifullah, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 55272

Kahar Muzakhar, The University of Jember, Indonesia

SCOPUS ID. 56737119300 - Google Scholar Profile - Sinta ID. 5989819
Muhammad Fatekurahman, The University of Jember, Indonesia

Google Scholar Profile - Sinta ID. 6037857

Kristiana Wijaya, The University of Jember, Indonesia

SCOPUS ID. 36807253400 - Google Scholar Profile

Bambang Piluharto, The University of Jember, Indonesia

SCOPUS ID. 37056268800 - Google Scholar Profile - Sinta ID. 5993961
Artoto Arkundato, The University of Jember, Indonesia

SCOPUS ID. 22933701900 - Google Scholar Profile - Sinta ID. 5994932
Siswoyo - The University of Jember, Indonesia

SCOPUS ID. 57193830395 - Google Scholar Profile - Sinta ID. 257755
Purwatiningsih, The University of Jember, Indonesia

SCOPUS ID. 55341566700 - Google Scholar Profile - Sinta ID. 5982555




Jurnal ILMU DASAR

FMIPA Universitas Jember
Terakreditasi SINTA Kemenristekdikti No. 21/E/KPT/2018
_ eISSN 2442-5613 pISSN 1411-5735

Vol. 19 No. 2 (2018)

Published: 2018-07-31

GENERAL

The Relationship of Sanitation Hygiene of Grilled Sausage at Car Free Day (CFD) Malang to
Bacteria Colonies Number

Nabila Hariyati, Moch. Agus Krisno Budiyanto, H. Husamah 71-76

PDF

Ethnomedicine of Medicinal Plants By Batak Phakpak Subethnic in The Surung Mersada
Village, Phakpak Bharat District, North Sumatera

Marina Silalahi, N. Nisyawati, Eko Baroto Walujo, Wendy Mustaqim 77-92

PDF

FTIR and Moisture Absorption of Yam Bean Starch Biocomposites with Yam Bean
(Pachyrhizus erosus) Bagasse Fibers as Reinforcement

Melbhi Mahardika, Hairul Abral, Anwar Kasim, Syukri Arief, Mochamad Asrofi 93-98

PDF

Phase Diagram and Thermodynamic Properties of Ketoprofen-Succinic Acid Binary
Mixtures

Yudi Wicaksono, Dwi Setyawan, S. Siswandono 99-104

PDF

Synthesis of Zeolite A From Coal Fly Ash with Variation of Si/Al Molar Ratio
Novita Andarini, Tanti Haryati, Zuhrotul Lutfia 105-110

PDF

Design of Sound Level Meter Using Sound Sensor Based on Arduino Uno

Laura Anastasi Seseragi Lapono, Redi Kristian Pingak m-1e



Using Lignosellulose Waste as a Xylanase Production Media of Mold Isolated from Rice
Straw of Coastal-field

Esti Utarti, S. Siswanto N7-124

(3 PDF

Regeneration Rate of Eggplant Somatic Embryogenic In Various Maturation Media
H. Hartati, N. Sri Hartati, Enny Sudarmonowati 125-134

[3 PDF

Optimization Of The Annealing Temperature With Degenerate Primer For Amplification Of
Arginine Decarboxylase (ADC) Fragment Gene From Genomic DNA of Maluku Tenggara
Local Cassava

Siti Kurniawati, Sri Hartati 135-142

[3 PDF

Investigations on The Mechanism of Artificial Photosynthesis of Ca-Pc-PDI and Dendrimer
Molecule by DFT Calculations

Rahmat Gunawan, Ulinnuha Hammamiyah, Fahmi Fadillah, Chairul Saleh, Saibun Sitorus 143-148

5 PDF




TITAST T TVACAD T7-1 1O AT~ D T.0: 20710 .00_71.1 a0
JSUTY LLAVE LAAQLIN, FULLZ INU. &, JUIL 2UIL0D . F7=1Us e
Phe ~ oo ThE v s mae mme o] Tl nimas o Jeree v waezn Thasmen mvadhf ne o T b e e nee e mon T o A~z
I ILadC ]Jl.'dgl 1l anu 1 nct uuuy ndaimnmmne ri1 UI:JEI LICY UL l\ElUl}l uULCIL- Dl.ll.Llllll. ALIUu
Binary Mixtures
Diagram Fase dan Sifat Termodinamik Campuran Biner Keioprofen-Asam
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ABSTRACT

The equilibriun phase diagram and thermodynamic properties of a mixture of drugs and additives
are information related to various possible interaction processes between components. Therefore,
we conducted a study of the phase diagrams and thermodynamic properties of binary mixtures of
ketoprofen-succinic acid to estimate the types of interactions that may occur between these
materiais. The solid-liquid phase diagram of ketoprofen-succinic acid binary mixtures was
determined by differential scanning calorimetrv and composition of eutectic svstem was
determined aculmtely using a Tamman diagram. The measurement of binary mixtures of
ketoprofen-succinic acid with differential scanning calorimeter obtained the value of melting
temperature and heat of fusion of ketoprofen- succinic acid system. The solid-liquid phase diagram
of ketoprofen- succinic acid showed the formation of eutectic type phase diagram. The Tamman
diagram showed accurately composition of the eutectic system of the Kp-SA binary mixtures at

the mole fraction of Kp 0.87 and temperature 96.9°C.

Keywords: ketoprofen, phase diagram, eutectic system, Tamman diagram

INTRODUCTION analgesic. antipyretic and anti-inflammatory
agent. It is a weak acid (pKa = 4.45) of
propionic acid derivative that is slightly soluble
in water. Kp has poor absorption and
bioavailability related to its solubility in water
(Patil et al. 2005, Shohin et al. 2012).

Modification of the physical-chemical
properties of Kp fo improve its solubility
through incorporation with other ingedients has
been frequently performed. The new modified
solids by combining the Kp with other
ingedients are solid dispersions (Salman et al.
2015) and multicomponent crystals (Vaghela et
al. 2014). The additional ingredients used to
combine with Kp are mannitol, urea, povidone,
tween. cinnamic  acid, maleic  acid,
nicotinamide. oxalic acid and p-amino
benzoicacid (Khaleel et al. 2011, Vaghela
2014).

The purpose of the study was to investigate
the phase diagram and thermodynamic
properties of Kp and succinic acid (SA). SA is
an inactive ingredient that classified as

The drugs are often physically and
chemically modified in order to improve its
properties. In modifying the physical-chemical
properties. the drugs are often combined with
one or more other materials (Blasi et al. 2007,
Wicaksono et al. 2016, Wicaksono er al
2017a). The solids resulted from modifications
by combining two or more components
typically have significantly different physical
or chemical properties with the original solid
(Umeda et al. 2009, Ainurofiq et al. 2018).
This is because the new solid is the result of
interaction from various processes such as the
formation of eutectic melts or stable chemical
compounds. Information relating to poss.lble
interactions ~ between  components  in
pharmaceutical mixtures should be extracted
from the equilibrium phase diagrams (Klimova
& Leitner 2012). Therefore, the study of the
phase diagrams and thermodynamic properties
of mixture of drugs and additional ingredients
1s‘es.sem_1 “11 priorio rhg: process of 111;011?0131’1011 generally regarded as safe. so it is often used as
or modification (Klimova & Leitner 2012,

Melizer & Pincu 2012, Wicaksono et al. material for modifying the physical
A i properties of the drugs (Felix-Sonda et ’11
e 2013, Jlmg ef al. 2014, Lahtinen et al. 20
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METHODS

Materials and Instruments

Kp (purity =98.7%0) obtained from PT Dexa Medica
(Palembang. Indonesia) and SA (purity =99.0%)
purchased from Merck (Darmstadt, Germany). The
nstruments in experiment were analytical balance
(Precisa ES 225SM-DR) and differential scanning
calorimeter (Rigaku Thermo Plus EVO II).
Methods

Preparation of Kp-SA Binary Mixtures

The binary mixtures of Kp-SA were prepared with
mole composition of Kp 0.1, 02,03, 04, 0.5, 0.6,

mole composition of Kp 0
0.7. 0.8, 0.9 and 1.0, respectively. Each material
before the mixing process sieved with 80 mesh size
sieve to produce the particles i the same of size
range. Subsequently each material was weighed
according to the mole fraction ratio and carefuily
mixed using a mortar to produce a homogeneous
mixture.

DSC Measurements

Each binary muxture of Kp-SA 1s transferred into
aluminium crucibles (with lid rested on the sample)
and then weighed approximately 2 mg using an
analytical balance with precision of 10 ng. The DSC
measurements were determined at temperature range

30-200 °C with heating rate 10 degrees per minute.

DSC testing 15 done under conditions of

armosphert;. .
RESULTS AND DISCUSSION

Solid-Liquid Phase Diagram

The solid-liquid phase diagram is formed from
the results of DSC measurement of Kp. SA and
the binary mixtures. The physical properties of
Kp and SA results from testing with DSC are
shown in Table 1. Kp and SA are pure
materials where their DSC curves each have
one peak showing melting point in accordance
with the literature (Wicaksono et al. 2017b,
Tita et al. 2011, Patel et al. 2012, Ober et al.
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an enthalpy value (Aq H) 103.9 J/g. The DSC
curve of SA showed an endothermic peak
which indicated a melting point at 186.8 °C
with an enthalpy value (Ag F) 3278 J/g. In
addition to the DSC curves, the thermograms
of Kp and SA show only one endothermic
peak, related to the melting event, which
indicated that under the conditions used, the
materials are stable and do not decompose
(Trache et al. 2013).

I3

Table 1. The Result of DSC Experiment of Kp and SA
°C AgH (1/
Samples , T ( (‘,) : st ( :g)
Experiment Literature Experiment Literature
Kp 96.1 96.10 (Wicaksene er al. 2017b)  103.90 343.10
96.80 (Tita et al. 2011) (Tita etal. 2011)
SA 186.8 187.60 (Patel et al. 2012) 327.80 168.00
191.30 (Ober et al. 2012) (Ober et al. 2012)
Eutectic point ~ 96.9 - 92.90 -

SA
—y———— = x-01
\ X2=02
) X5=103
= X4=04

=
=]

= X5=03
k: X5=06
= X=07
Xs=0.38
Xp=09

Kp
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40 60 %0 100 120 140 160 180 200
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Figure 1. DSC curves of Kp, SA and binary mixtures of Kp-SA (Xn = mole fraction of Kp)
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The overlay of the DSC curves of Kp, SA and  both solid and liquid phases {Rice & Sunberg
Kp-SA binary mixtures is shown in figure 1. 2010, Sharma et al. 2012)

The DSC curves of the binary mixmres each 200

showed the presence of two endothermic i (a)
peaks. The first endothermic peak showed the 180-\

melting point of the eutectic mixture and the
second represented the melting point of the
major component (Meltzer & Pincu 2012,
Trache et al. 2013). The results of the DSC
experiment of the Kp-SA binary mixtures are
summarized in the table 2.

[
=)
=

Temperature (°C)
=
=

—
(]
<

Eutectic point=96.9 °C

Table 2. The Melting Point and Enthalpy of \
Binary Mixtures of the Kp-SA binary 1001 _®) .
mixtures " $1+52
17 DSC peak 2 Dse 0.0 01 02 03 04 05 06 07 08 05 1.0
Mole fraction peak SA Mole Fraction of Kp Kp
0L KD (&) T (°C) Af”?‘h' T (°C) Figure 2. Solid-liquid Phase Diagram of Kp-
Jg) ‘ SA Binary Mixmres (a) Iiquidus
0.0 - ) 188.5 curve (b) solidus curve
0.1 946 183 185.4
0.2 951 34.8 181.7 The phase diagram of the Kp-SA has a eutectic
0.3 953 530 177.5 point at 96.9 °C with mole fraction of Kp 0.9.
04 959 64.6 175.0 The result showed that at high concentrations
0.5 96.3 73.0 170.2 of Kp. eutectic formation is limited by the
06 96.1 212 166.3 availability of SA. This means that addition of
0.7 95 1 912 159 3 SA at low concentrations will lead to the
0.8 969  105.1 152.1 formation of the eutectic phase. The transition
05 $6.9 929 56.9 liquid temperature of the binary mixtures of
10 . . 96.1 Kp-SA is indicated by solidus curve formed by

The solid-liquid phase diagram of the Kp-SA
binary mixtures is obtained from plotting the
mole fraction of Kp against temperature
(Sharma et al. 2012). Figure 2 showed the
solid-liquid phase diagram of the Kp-SA binary
mixtures. The curve of the solid-liquid phase
diagram showed the formation of eutectic type
phase diagram (Singh et al. 2014). From the
solid-liquid phase diagram. the Kp-SA binary
mixture considered exhibit a simple eutectic
system. In this system. only solid phases as
imumiscibility mixture (S;+S,) exist below the
solidus curve and only a liquid phase as
complete miscibility mixture (L) exists above
the liquidus curve. The areas between these
curves show the equilibrium coexistence of

the second endothermic peaks of each Kp-SA
binary mixture. The solidus curve showed
transition liquid temperatures of the Kp-SA
binary mixtures at the temperature range of
96.9-188.5 °C.

Tamman Diagram

The eutectic system is a thermodynamically
preferred phase which its formation limited by
the stoichiometry system (Rice & Suuberg
2012). Based on this characteristic can be
obtained more information from the enthalpy
of fusion of the eutectic composition. The
enthalpy data (Ag,.H) at eutectic temperature of
each binary mixture can be used to arrange a
characteristic triangle curve that known as
Tamman diagram (Meltzer & Pincu 2012, Rice
& Suuberg 2012).

Journal homepage: https://jurnal.ungj.ac.id/index.php/JID
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From the solid-liquid phase diagram (Figure 2),
the eutectic point is obtained at the 0.9 mole
fraction of Kp. Therefore. the triangle curve of
Tamman diagram is formed by linear
regression of the Ag A of binary mixtures 0.0-
0.9 mole fraction of Kp and linear regression of
the Az A of binary mixtures 0.9-1.0 mole
fraction of Kp. The result of construction of
Tamman diagram of the binary mixtures of Kp-
SA is shown in Figure 3. From the Tamiman
diagram, composition of the eutectic system of
the Kp-SA binary mixtures was obtained
accurately at the mole fraction of Kp 0.87.
Based on solid-liquid phase diagram (figure 2),
temperature of the eutectic point at mole

fraction of Kp 0.87 is 96.9 °C.
CONCLUSION

The DSC curve of Kp and SA indicates that
both materials are stable and do not decompose
under the conditions used. The cwve of the
solid-liquid phase diagram showed that the Kp-
SA binary mixture formed the eutectic type
phase diagram. The phase diagram showed that
at high concentrations of Kp, formation of
eutectic system is limited by the availability of
SA. The Tamuman diagram showed accurately
composition of the eufectic system of the Kp-
SA binary mixtures at the mole fraction of Kp
0.87 and temperature 96.9°C.
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