3/29/23, 4:52 AM Editorial Team

u u
|||[||]||33|a|| J"“I‘“al “f chﬂlmsu'v ISSN: 1411-8420 (print); 2460-1578 (online)

Published by Chemistry Department Universitas Gadjah Mada

Soscopus BE DA Osormer [l Google Bowww €@sita Lisnece (05

Menu

Home About Login Register Search Current Archives Announcements Statistics Indexing & Abstracting

Home > About the Journal > Editorial Team

Editorial Team

Editor-in-Chief

Prof. Nuryono Nuryono, Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Gadjah Mada, Indonesia

Managing Editor

Prof. Indriana Kartini, Laboratory of Inorganic Chemistry, Department of Chemistry, Universitas Gadjah Mada, Indonesia

Editorial Board

Prof. Bambang Purwono, Department of Chemistry, Univesitas Gadjah Mada, Indonesia

Prof. Endang T. Wahyuni, Universitas Gadjah Mada, Indonesia

Mr. Arif Fadlan, Department of Chemistry Institut Teknologi Sepuluh Nopember, Indonesia

Dr. Wahyu Satpriyo Putro, National Institute of Advanced of Industrial Science and Technology, Japan

Prof. Tri Joko Raharjo, Department of Chemistry, Universitas Gadjah Mada, Indonesia

Dr. Faisal Mukhtar, Institute of Physics, The Islamia University of Bahawalpur, Pakistan

Dr. Fajar Inggit Pambudi, Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Gadjah Mada, Indonesia

Dr. Satya Candra Wibawa Sakti, Laboratory of Inorganic Chemistry, Department of Chemistry, Universitas Airlangga, Indonesia
https://journal.ugm.ac.id/ijc/about/editorialTeam

Journal History Contact

Supscribing on:

OG0

ARTICLE IN PRESS

List of the accepted articles
for future issues

FUTURE ISSUES
Vol 23 no 2 (April 2023)

Focus & Scope

Author Guidelines

Author Fees

Online Submission

Publication Ethics

Plagiarism Policy

Editorial Board

Open Access Policy

1/5


https://twitter.com/IndonesJChem
https://www.instagram.com/indonesjchem/
https://www.facebook.com/IndonesJChem/
https://journal.ugm.ac.id/ijc/issue/view/3161
https://journal.ugm.ac.id/ijc/issue/view/5114
https://journal.ugm.ac.id/ijc/about/editorialPolicies#focusAndScope
https://journal.ugm.ac.id/ijc/about/submissions#authorGuidelines
https://journal.ugm.ac.id/ijc/about/submissions#authorFees
https://journal.ugm.ac.id/ijc/about/submissions#onlineSubmissions
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-0
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-1
https://journal.ugm.ac.id/ijc/about/editorialTeam
https://journal.ugm.ac.id/ijc/about/editorialPolicies#openAccessPolicy
https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/about
https://journal.ugm.ac.id/ijc/about/editorialTeam
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/7048')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13896')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13897')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/14172')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/267527')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/304056')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/12800')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/348439')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/62251')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13449')
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/about
https://journal.ugm.ac.id/ijc/login
https://journal.ugm.ac.id/ijc/user/register
https://journal.ugm.ac.id/ijc/search
https://journal.ugm.ac.id/ijc/issue/current
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/announcement
https://journal.ugm.ac.id/ijc/statistics
https://journal.ugm.ac.id/ijc/pages/view/indexing
https://journal.ugm.ac.id/ijc/about/history
https://journal.ugm.ac.id/ijc/about/contact

3/29/23, 4:52 AM

Dr. Stalis Norma Ethica, Universitas Muhammadiyah Semarang, Indonesia

Dr. Wahyu Dita Saputri, National Research and Innovation Agency, Indonesia

Taufik Abdillah Natsir, Departemen Kimia, Fakultas Matematika dan limu Pengetahuan Alam, Universitas Gadjah Mada (UGM), Sekip utara
Bulaksumur, Yogyakarta, 55281, Indonesia

Dr. Maulidan Firdaus, Department of Chemistry, Universitas Sebelas Maret, Indonesia

Dr. Niko Prasetyo, Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Gadjah Mada, Indonesia

Prof. Belkheir Hammouti, Laboratory of Applied Analytical Chemistry, Materials and Environment (L2ZACME), Mohamed First University,
Faculty of Science, B.P. 717, 60000 Oujda, Morocco

Asst. Prof. Dr. Vy Anh Tran, Department of Chemical and Biochemical Engineering, Gachon University, Korea, Republic of

Asst. Prof. Dr. Mahmood Ahmed, Department of Chemistry, Division of Science and Technology, University of Education, College Road,

Lahore, Pakistan

Editorial Team

Dr. Charles Edwin Raja Gabriel, University of Notre Dame, Notre Dame, Indiana, United States

Assoc. Prof. Dr. Roswanira Abdul Wahab, Department of Chemistry, Universiti Teknologi Malaysia, Malaysia
Mudasir Mudasir, Laboratory of Analytical Chemistry, Department of Chemistry, Universitas Gadjah Mada, Indonesia
Prof. Hideaki Hisamoto, Department of Applied Chemistry, Graduate School of Engineering, Osaka Metropolitan University, Japan

Prof. Joe da Costa, Department of Chemical Engineering, University of Queensland, Australia

Dr. Maurizio Barbieri, Department of Earth Science, Sapienza University of Rome, Italy
Ming Cai, Tongji University, China
Muhammad Idham Darussalam Mardjan, Laboratory of Organic Chemistry, Department of Chemistry, Universitas Gadjah Mada, Indonesia

Prof. Pornthep Sompornpisut, Department of Chemistry, Chulalongkorn University, Thailand
Prof. Dr. Taghreed Hashim Al-Noor, Ibn-Al-Haitham Education College /University of Baghdad, Iraq

Assoc. Prof. Dr. Praveen Kumar Sharma, Department of Chemistry, Lovely Professional University, Punjab, India

Dr. Saprizal Hadisaputra, Chemistry Education Division, Faculty of Science and Education, University of Mataram, Indonesia

Dr. Winifred Uduak Anake, Department of Chemistry, College of Science and Technology, Covenant University, Nigeria

Aulia Sukma Hutama, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah Mada, Indonesia

Dr. Adhi Dwi Hatmanto, Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Gadjah Mada, Indonesia

Editing staffs

Djoko Prihandono, Department of Chemistry, Universitas Gadjah Mada, Indonesia
Selma Wulandari, Universitas Gadjah Mada, Indonesia
Tantiana Indriani, Indonesia

Treasurer

https://journal.ugm.ac.id/ijc/about/editorial Team

Username
miratul_khasanah
Password

LXYYYYYYY

(J Remember me

Login

Search

Search Scope

All v

Search

Browse

> By Issue
» By Author
> By Title

» Other Journals

2/5


https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/pages/view/OJ
http://statcounter.com/p11261799/?guest=1
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/search/authors
https://journal.ugm.ac.id/ijc/search/titles
https://journal.ugm.ac.id/index
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/45038')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/17069')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/14424')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13385')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/14870')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/253722')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/269530')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/286339')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/221941')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/40135')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13280')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/22456')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/22530')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/16216')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/21221')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/13296')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/15073')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/39015')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/24845')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/14403')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/31000')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/21781')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/57037')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/10223')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/309253')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/344967')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/349054')

3/29/23, 4:52 AM

Nurzanah Hidayanti, Department of Chemistry, Universitas Gadjah Mada, Indonesia
Ika Prasetyani, Department of Chemistry, Universitas Gadjah Mada, Indonesia

Editorial Team

Indonesian Journal of Chemistry (ISSN 1411-9420/ 2460-1578) - Chemistry Department, Universitas Gadjah Mada, Indonesia.

View The Statistics of Indones. J. Chem.

https://journal.ugm.ac.id/ijc/about/editorial Team

> For Readers
> For Authors

> For Librarians

FTIRHPLC TiO2

adsorption

antioxidant biodiesel catalyst

characterization chitosan
eugenol extraction heavy metals
immobilization kinetics
methylene blue molecular
docking photocatalyst silica

synthesis transesterification
zeolite

Indones. J. Chem.
indexed by:

Scopus

RTE Mq(’.

EMERGING%‘
SOURCES
CITATION
INDEX
‘wp ExE®

3/5


https://journal.ugm.ac.id/ijc/information/readers
https://journal.ugm.ac.id/ijc/information/authors
https://journal.ugm.ac.id/ijc/information/librarians
https://journal.ugm.ac.id/ijc/search?subject=FTIR
https://journal.ugm.ac.id/ijc/search?subject=HPLC
https://journal.ugm.ac.id/ijc/search?subject=TiO2
https://journal.ugm.ac.id/ijc/search?subject=adsorption
https://journal.ugm.ac.id/ijc/search?subject=antioxidant
https://journal.ugm.ac.id/ijc/search?subject=biodiesel
https://journal.ugm.ac.id/ijc/search?subject=catalyst
https://journal.ugm.ac.id/ijc/search?subject=characterization
https://journal.ugm.ac.id/ijc/search?subject=chitosan
https://journal.ugm.ac.id/ijc/search?subject=eugenol
https://journal.ugm.ac.id/ijc/search?subject=extraction
https://journal.ugm.ac.id/ijc/search?subject=heavy%20metals
https://journal.ugm.ac.id/ijc/search?subject=immobilization
https://journal.ugm.ac.id/ijc/search?subject=kinetics
https://journal.ugm.ac.id/ijc/search?subject=methylene%20blue
https://journal.ugm.ac.id/ijc/search?subject=molecular%20docking
https://journal.ugm.ac.id/ijc/search?subject=photocatalyst
https://journal.ugm.ac.id/ijc/search?subject=silica
https://journal.ugm.ac.id/ijc/search?subject=synthesis
https://journal.ugm.ac.id/ijc/search?subject=transesterification
https://journal.ugm.ac.id/ijc/search?subject=zeolite
https://www.scopus.com/sourceid/21100223536
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/349054')
javascript:openRTWindow('https://journal.ugm.ac.id/ijc/about/editorialTeamBio/349055')
http://u.lipi.go.id/1180429766
http://u.lipi.go.id/1432796586
http://statcounter.com/
http://statcounter.com/p11261799/?guest=1

3/29/23, 4:52 AM

https://journal.ugm.ac.id/ijc/about/editorialTeam

Editorial Team

DOAJEES |

Google

SLho

‘ Crossref

Qsinta

S Dimensions

Indonesian Journal of
Chemistry

Chemistry

Q 3 (miscellaneous)

SIR 2021

0.29

powerad by sCimagaojr.com

best quartile

4/5


http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22
https://doaj.org/toc/2460-1578
https://scholar.google.com/citations?user=iCuve5EAAAAJ&hl=en
https://search.crossref.org/?q=%22indonesian+journal+of+chemistry%22&type=Journal+Article&category=General+Chemistry
https://sinta.kemdikbud.go.id/journals/detail?id=662
https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1281499&search_mode=content&viz-st:aggr=mean&order=date
http://www.scimagojr.com/journalsearch.php?q=21100223536&tip=sid&exact=no

3/29/23, 4:52 AM Editorial Team

CURRENT ISSUE

[arom | 10|

https://journal.ugm.ac.id/ijc/about/editorialTeam 5/5


https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/atom
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss2
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss

3/29/23, 4:53 AM

Indexing & Abstracting

Indonesian Journal of Chemistry

ISSN: 1411-9420 (print); 2460-1578 (online)

Published by Chemistry Department Universitas Gadjah Mada

.Q Scopus’ | G

Menu

DIRECTORY OF
D AJ DPEN ACCESS
JOURMALS

Home About Login Register Search Current Archives Announcements Statistics Indexing & Abstracting

Home > Indexing & Abstracting

Journal History

Indexing & Abstracting

Indonesian Journal of Chemistry (Indones. J. Chem.) with registered number ISSN 1411-9420 (print) and 2460-1578 (online) has been
indexed on:

e SCOPUS (category: Q3)

Indonesian Journal of
Chemistry

Chemistry
(miscellaneous)

best quartile

sRzon1 "
0.29

\ db imagajr,
e Scimago Journal Rank (powered by SCOPUS) : PEWETEC hy scimagair-com

¢ SciFinder - Powered by Chemical Abstract Services (CAS)

e ESCI-Emerging Sources Citation Index - Powered by Web of Sciences
e DOAJ - Directory of Open Access Journal

e ROAD - The Directory of Open Access Scholarly Resources

a CAaA~lACAhAlaw
https://journal.ugm.ac.id/ijc/pages/view/indexing

Oscrinder NS Google Eacrsset @NSINta  Nisiceee (05

Contact

Supscribing on:

OG0

ARTICLE IN PRESS

List of the accepted articles
for future issues

FUTURE ISSUES

Vol 23 no 2 (April 2023)

Focus & Scope

Author Guidelines

Author Fees

Online Submission

Publication Ethics

Plagiarism Policy

Editorial Board

Open Access Policy

1/5


https://twitter.com/IndonesJChem
https://www.instagram.com/indonesjchem/
https://www.facebook.com/IndonesJChem/
https://journal.ugm.ac.id/ijc/issue/view/3161
https://journal.ugm.ac.id/ijc/issue/view/5114
https://journal.ugm.ac.id/ijc/about/editorialPolicies#focusAndScope
https://journal.ugm.ac.id/ijc/about/submissions#authorGuidelines
https://journal.ugm.ac.id/ijc/about/submissions#authorFees
https://journal.ugm.ac.id/ijc/about/submissions#onlineSubmissions
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-0
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-1
https://journal.ugm.ac.id/ijc/about/editorialTeam
https://journal.ugm.ac.id/ijc/about/editorialPolicies#openAccessPolicy
https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/pages/view/indexing
https://www.scopus.com/sourceid/21100223536
http://www.scimagojr.com/journalsearch.php?q=21100223536&tip=sid&clean=0
http://www.scimagojr.com/journalsearch.php?q=21100223536&tip=sid&exact=no
http://scifinder.cas.org/
https://mjl.clarivate.com/search-results
https://doaj.org/toc/2460-1578
http://road.issn.org/issn/2460-1578-indonesian-journal-of-chemistry#.WpJa-qiWa01
https://scholar.google.com/citations?user=iCuve5EAAAAJ&amp;hl=en
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/about
https://journal.ugm.ac.id/ijc/login
https://journal.ugm.ac.id/ijc/user/register
https://journal.ugm.ac.id/ijc/search
https://journal.ugm.ac.id/ijc/issue/current
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/announcement
https://journal.ugm.ac.id/ijc/statistics
https://journal.ugm.ac.id/ijc/pages/view/indexing
https://journal.ugm.ac.id/ijc/about/history
https://journal.ugm.ac.id/ijc/about/contact

3/29/23, 4:53 AM Indexing & Abstracting
¥ QJuugic oLl ividi

e CrossRef

e BASE - Bielefeld Academic Search Engine

e JournalTOCs - Scholarly Journal Tables of Contents (TOCs)
e SINTA (Category:Sintal =1)

e Garuda (Garba Rujukan Digital)

¢ Indonesia One Search

¢ Indonesian Scientific Journal Database (ISJD)

e Dimensions

Indonesian Journal of Chemistry (ISSN 1411-9420/ 2460-1578) - Chemistry Department, Universitas Gadjah Mada, Indonesia.

View The Statistics of Indones. J. Chem.

https://journal.ugm.ac.id/ijc/pages/view/indexing

Username
miratul_khasanah
Password

LXYYYYYYY

(J Remember me

Login

Search

Search Scope

All v

Search

Browse

> By Issue
» By Author
> By Title

» Other Journals

2/5


https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/pages/view/OJ
http://statcounter.com/p11261799/?guest=1
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/search/authors
https://journal.ugm.ac.id/ijc/search/titles
https://journal.ugm.ac.id/index
https://scholar.google.com/citations?user=iCuve5EAAAAJ&amp;hl=en
https://search.crossref.org/?q=%22indonesian+journal+of+chemistry%22&type=Journal+Article&category=General+Chemistry
https://www.base-search.net/Search/Results?lookfor=Indonesian+Journal+of+chemistry&type=all&page=1&l=en&oaboost=1&refid=dcpageen
http://www.journaltocs.ac.uk/index.php?action=search&subAction=hits&journalID=38401&userQueryID=80280&high=1&ps=30&page=1&items=0&journal_filter=0&journalby=0
https://sinta.kemdikbud.go.id/journals/profile/662
https://garuda.kemdikbud.go.id/journal/view/11677
http://www.onesearch.id/Search/Results?lookfor=indonesian+journal+of+chemistry&amp;type=AllFields&amp;filter%5B%5D=format%3A%22Journal%22&amp;filter%5B%5D=collection%3A%22Indonesian+Journal+of+Chemistry%22
http://isjd.pdii.lipi.go.id/index.php/public_no_login/index_direktori
https://app.dimensions.ai/discover/publication?search_mode=content&and_facet_source_title=jour.1281499
http://u.lipi.go.id/1180429766
http://u.lipi.go.id/1432796586
http://statcounter.com/
http://statcounter.com/p11261799/?guest=1

3/29/23, 4:53 AM

https://journal.ugm.ac.id/ijc/pages/view/indexing

Indexing & Abstracting

> For Readers
> For Authors

> For Librarians

FTIR HPLC TiO2

adsorption

antioxidant biodiesel catalyst

characterization chitosan
eugenol extraction heavy metals
immobilization kinetics
methylene blue molecular
docking photocatalyst silica

synthesis transesterification
zeolite

Indones. J. Chem.
indexed by:

Scopus

MTE AM'(’.

EMERGING%‘"
SOURCES
CITATION
INDEX
‘wp ExE®

3/5


https://journal.ugm.ac.id/ijc/information/readers
https://journal.ugm.ac.id/ijc/information/authors
https://journal.ugm.ac.id/ijc/information/librarians
https://journal.ugm.ac.id/ijc/search?subject=FTIR
https://journal.ugm.ac.id/ijc/search?subject=HPLC
https://journal.ugm.ac.id/ijc/search?subject=TiO2
https://journal.ugm.ac.id/ijc/search?subject=adsorption
https://journal.ugm.ac.id/ijc/search?subject=antioxidant
https://journal.ugm.ac.id/ijc/search?subject=biodiesel
https://journal.ugm.ac.id/ijc/search?subject=catalyst
https://journal.ugm.ac.id/ijc/search?subject=characterization
https://journal.ugm.ac.id/ijc/search?subject=chitosan
https://journal.ugm.ac.id/ijc/search?subject=eugenol
https://journal.ugm.ac.id/ijc/search?subject=extraction
https://journal.ugm.ac.id/ijc/search?subject=heavy%20metals
https://journal.ugm.ac.id/ijc/search?subject=immobilization
https://journal.ugm.ac.id/ijc/search?subject=kinetics
https://journal.ugm.ac.id/ijc/search?subject=methylene%20blue
https://journal.ugm.ac.id/ijc/search?subject=molecular%20docking
https://journal.ugm.ac.id/ijc/search?subject=photocatalyst
https://journal.ugm.ac.id/ijc/search?subject=silica
https://journal.ugm.ac.id/ijc/search?subject=synthesis
https://journal.ugm.ac.id/ijc/search?subject=transesterification
https://journal.ugm.ac.id/ijc/search?subject=zeolite
https://www.scopus.com/sourceid/21100223536
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22

3/29/23, 4:53 AM

https://journal.ugm.ac.id/ijc/pages/view/indexing

Indexing & Abstracting

DOAJEES |

Google

SLho

‘ Crossref

Qsinta

S Dimensions

Indonesian Journal of
Chemistry

Chemistry

Q 3 (miscellaneous)

SIR 2021

0.29

powerad by sCimagaojr.com

best quartile

4/5


http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22
https://doaj.org/toc/2460-1578
https://scholar.google.com/citations?user=iCuve5EAAAAJ&hl=en
https://search.crossref.org/?q=%22indonesian+journal+of+chemistry%22&type=Journal+Article&category=General+Chemistry
https://sinta.kemdikbud.go.id/journals/detail?id=662
https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1281499&search_mode=content&viz-st:aggr=mean&order=date
http://www.scimagojr.com/journalsearch.php?q=21100223536&tip=sid&exact=no

3/29/23, 4:53 AM Indexing & Abstracting

CURRENT ISSUE

[arom | 10|

https://journal.ugm.ac.id/ijc/pages/view/indexing 5/5


https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/atom
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss2
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss

3/29/23, 4:51 AM Vol 13, No 2 (2013)

] w
I“d""aSIa“ J"“I'“al ut chemISIpv ISSN: 1411-9420 (print); 2460-1578 (online)

Published by Chemistry Department Universitas Gadjah Mada

Sscops B D0MJspr Osmer [l Google Booww @SINtA st (O

Menu

Home About Login Register Search Current Archives Announcements Statistics Indexing & Abstracting Journal History Contact

Supscribing on:

Home > Archives > Vol 13, No 2 (2013) 0 ‘@’ 0

ARTICLE IN PRESS

VOI 13, NO 2 (2013) List of the accepted articles

for future issues

FUTURE ISSUES
Accredited by DIKTI No: 51/DIKTI/Kep/2010 Vol 23 no 2 (April 2023)

Date: 5 July 2010 Focus & Scope

Author Guidelines

Indonesian Journal of Chemistry Author Fees

VoL 13, Mo, 2, Jaly, 2013

Online Submission

Publication Ethics

Plagiarism Policy

Editorial Board

Open Access Policy

https://journal.ugm.ac.id/ijc/issue/view/2591 1/5


https://twitter.com/IndonesJChem
https://www.instagram.com/indonesjchem/
https://www.facebook.com/IndonesJChem/
https://journal.ugm.ac.id/ijc/issue/view/3161
https://journal.ugm.ac.id/ijc/issue/view/5114
https://journal.ugm.ac.id/ijc/about/editorialPolicies#focusAndScope
https://journal.ugm.ac.id/ijc/about/submissions#authorGuidelines
https://journal.ugm.ac.id/ijc/about/submissions#authorFees
https://journal.ugm.ac.id/ijc/about/submissions#onlineSubmissions
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-0
https://journal.ugm.ac.id/ijc/about/editorialPolicies#custom-1
https://journal.ugm.ac.id/ijc/about/editorialTeam
https://journal.ugm.ac.id/ijc/about/editorialPolicies#openAccessPolicy
https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/issue/view/2591
https://journal.ugm.ac.id/ijc/index
https://journal.ugm.ac.id/ijc/about
https://journal.ugm.ac.id/ijc/login
https://journal.ugm.ac.id/ijc/user/register
https://journal.ugm.ac.id/ijc/search
https://journal.ugm.ac.id/ijc/issue/current
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/announcement
https://journal.ugm.ac.id/ijc/statistics
https://journal.ugm.ac.id/ijc/pages/view/indexing
https://journal.ugm.ac.id/ijc/about/history
https://journal.ugm.ac.id/ijc/about/contact

3/29/23, 4:51 AM Vol 13, No 2 (2013)

Fogpskarty ==
inda 4 Cham el 13 Mo 7 P -1 Ak 13 2

Table of Contents

Articles

SIMPLE METHOD TO PRODUCE NANOPOROUS CARBON FOR VARIOUS APPLICATIONS BY
PYROLYSIS OF SPECIALLY SYNTHESIZED PHENOLIC RESIN

Imam Prasetyo, Rochmadi Rochmadli, Teguh Ariyanto, Rakhmat Yunanto

d 10.22146//'/'6.21290?'|TimAbstract views: 1989 | =2 views : 1937

TOTAL HYDROGENATION OF BIOMASS-DERIVED FURFURAL OVER RANEY NICKEL-CLAY
NANOCOMPOSITE CATALYSTS

Rodiansono Rodiansono, Takayoshi Hara, Shogo Shimazu

4. 10.22146/ijc.21291 ﬁmAbstract views: 1577 | B2 views: 1223

IMPRINTING ZEOLITE-MODIFIED GLASSY CARBON AS A VOLTAMMETRIC SENSOR FOR URIC ACID
Miratul Khasanah, Muji Harsini, Alfa Akustia Widati

4 10.22146/ijc.21292 fﬁiﬁ Abstract views : 2101 | =2 views: 1713

CHEMICALLY CHITOSAN MODIFIED WITH METHYL METHACRYLATE AND ITS EFFECT ON
MECHANICAL AND THERMAL PROPERTIES OF POLYPROPYLENE COMPOSITES

Faisal Amri Tanjung, Salmah Husseinsyah, Kamarudin Hussin, Igmal Tahir

4. 10.22146/ijc.21293 .‘i'.'i'iﬁ Abstract views : 1780 | =2 views : 1637

CARBON PASTE ELECTRODE HEXADECYLTRIMETHYLAMMONIUM BROMIDE MODIFIED NATURAL
ZEOLITE FOR CHROMIUM(VI) DETECTION

Budi Riza Putra, Latifah K Darusman, Eti Rohaeti

4 10.22146/ijc.21294 fﬁﬁﬁ Abstract views : 1998 | 2 views : 1647

https://journal.ugm.ac.id/ijc/issue/view/2591

95-100

101-107

108-113

114-121

122-128

Username
miratul_khasanah

Password

LXYYYYYYY

() Remember me

Search

Search Scope
All v

Browse

> By Issue
> By Author
> By Title

» Other Journals

2/5


https://journal.ugm.ac.id/ijc/about/displayMembership/421
https://journal.ugm.ac.id/ijc/pages/view/OJ
http://statcounter.com/p11261799/?guest=1
https://journal.ugm.ac.id/ijc/issue/archive
https://journal.ugm.ac.id/ijc/search/authors
https://journal.ugm.ac.id/ijc/search/titles
https://journal.ugm.ac.id/index
https://journal.ugm.ac.id/ijc/article/view/21290/13995
https://journal.ugm.ac.id/ijc/article/view/21291/13996
https://journal.ugm.ac.id/ijc/article/view/21292/13997
https://journal.ugm.ac.id/ijc/article/view/21293/13998
https://journal.ugm.ac.id/ijc/article/view/21294/13999
https://journal.ugm.ac.id/ijc/article/view/21290
http://dx.doi.org/10.22146/ijc.21290
https://journal.ugm.ac.id/ijc/article/view/21291
http://dx.doi.org/10.22146/ijc.21291
https://journal.ugm.ac.id/ijc/article/view/21292
http://dx.doi.org/10.22146/ijc.21292
https://journal.ugm.ac.id/ijc/article/view/21293
http://dx.doi.org/10.22146/ijc.21293
https://journal.ugm.ac.id/ijc/article/view/21294
http://dx.doi.org/10.22146/ijc.21294

3/29/23, 4:51 AM

Vol 13, No 2 (2013)

STUDY ON ANTI-HIV ACTIVITY OF DIARYLANILINE DERIVATIVES USING QUANTITATIVE STRUCTURE-
ACTIVITY RELATIONSHIP (QSAR)

Ihsanul Arief, Ria Armunanto, Bambang Setiaji

d 10.22146//'/'6.21295?’|TimAbstract views: 1753 | B2 views : 1645

EXPRESSION AND FUNCTIONAL INTERACTION OF CHICKEN RbAp46 POLYPEPTIDE WITH HISTONES,
HISTONE DEACETYLASE-1, AND HISTONE ACETYLTRANSFERASE-1

Ahyar Ahmad, Harningsih Karim
4. 10.22146/ijc.21296 ﬁmAbstract views : 1247 | =2 views : 1572

EFFECT OF CRUDE PALM OIL PROTECTION WITH FORMALDEHYDE ON HYDROGENATION OF
RUMEN FLUID UNSATURATED FATTY ACID: ITS EFFECT ON BLOOD AND MEAT FATTY ACID

Nafly C. Tiven, Lies Mira Yusiati, Rusman Rusman, Umar Santoso

d 10.22146//’]6.21297?'|TimAbstract views: 1297 | =2 views : 1371

DISSOLUTION BEHAVIOR, STABILITY AND ANTI-INFLAMMATORY ACTIVITY OF KETOPROFEN
COATED TRIPOLYPHOSPHATE MODIFIED CHITOSAN NANOPARTICLE

Jaya Hardli, Purwantiningsih Sugita, Laksmi Ambarsari

d 10.22146//'/'6.21298ﬁTﬂﬁAbstract views : 1643 | =2 views : 2073

SYNTHESIS OF TETRAKIS-N,N,N-TRIMETHYLAMMONIUMMETHYL-C-3 4-
DIMETHOXYPHENYLCALIX[4]RESORCINARENE IODIDE BASED VANILLIN AND ITS ANTIDOTE
ACTIVITY FOR CHROMIUM(VI) INTOXICATION

Suryadi Budi Utomo, Jumina Jumina, Dwi Siswanta, Mustofa Mustofa

4. 10.22146/ijc.21299 ?ﬁiﬁ Abstract views : 1499 | B2 views : 1312

SYNTHESIS AND ANTICANCER ACTIVITY TEST OF 2-HYDROXY-N-PHENYLNICOTINAMIDE
Salahuddin Salahuddin, Muhammad Hanafi, Hariyanti Hariyanti

4. 10.22146/ijc.21300 ."ﬁﬁﬁ Abstract views : 1573 | =2 views: 1520

THE INFLUENCE OF Pd IMPREGNATION INTO Al-MCM-41 ON THE CHARACTERS AND ACTIVITY FOR
BIOGASOLINE PRODUCTION BY CATALYTIC HYDROCRACKING OF FAMEs FROM NYAMPLUNG SEED

https://journal.ugm.ac.id/ijc/issue/view/2591

129-135

136-141

142-148

149-157

158-165

166-170

171-175

> For Readers
> For Authors

> For Librarians

FTIR HPLC TiO2

adsorption

antioxidant biodiesel catalyst

characterization chitosan
eugenol extraction heavy metals
immobilization kinetics
methylene blue molecular
docking photocatalyst silica

synthesis transesterification
zeolite

Indones. J. Chem.
indexed by:

Scopus

TE
WTE ANy, i
EMERGING){-“"
SOURCES
CITATION
INDEX
‘wp ExE®



https://journal.ugm.ac.id/ijc/information/readers
https://journal.ugm.ac.id/ijc/information/authors
https://journal.ugm.ac.id/ijc/information/librarians
https://journal.ugm.ac.id/ijc/search?subject=FTIR
https://journal.ugm.ac.id/ijc/search?subject=HPLC
https://journal.ugm.ac.id/ijc/search?subject=TiO2
https://journal.ugm.ac.id/ijc/search?subject=adsorption
https://journal.ugm.ac.id/ijc/search?subject=antioxidant
https://journal.ugm.ac.id/ijc/search?subject=biodiesel
https://journal.ugm.ac.id/ijc/search?subject=catalyst
https://journal.ugm.ac.id/ijc/search?subject=characterization
https://journal.ugm.ac.id/ijc/search?subject=chitosan
https://journal.ugm.ac.id/ijc/search?subject=eugenol
https://journal.ugm.ac.id/ijc/search?subject=extraction
https://journal.ugm.ac.id/ijc/search?subject=heavy%20metals
https://journal.ugm.ac.id/ijc/search?subject=immobilization
https://journal.ugm.ac.id/ijc/search?subject=kinetics
https://journal.ugm.ac.id/ijc/search?subject=methylene%20blue
https://journal.ugm.ac.id/ijc/search?subject=molecular%20docking
https://journal.ugm.ac.id/ijc/search?subject=photocatalyst
https://journal.ugm.ac.id/ijc/search?subject=silica
https://journal.ugm.ac.id/ijc/search?subject=synthesis
https://journal.ugm.ac.id/ijc/search?subject=transesterification
https://journal.ugm.ac.id/ijc/search?subject=zeolite
https://www.scopus.com/sourceid/21100223536
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22
https://journal.ugm.ac.id/ijc/article/view/21295/14000
https://journal.ugm.ac.id/ijc/article/view/21296/14001
https://journal.ugm.ac.id/ijc/article/view/21297/14002
https://journal.ugm.ac.id/ijc/article/view/21298/14003
https://journal.ugm.ac.id/ijc/article/view/21299/14004
https://journal.ugm.ac.id/ijc/article/view/21300/14005
https://journal.ugm.ac.id/ijc/article/view/21301/14006
https://journal.ugm.ac.id/ijc/article/view/21295
http://dx.doi.org/10.22146/ijc.21295
https://journal.ugm.ac.id/ijc/article/view/21296
http://dx.doi.org/10.22146/ijc.21296
https://journal.ugm.ac.id/ijc/article/view/21297
http://dx.doi.org/10.22146/ijc.21297
https://journal.ugm.ac.id/ijc/article/view/21298
http://dx.doi.org/10.22146/ijc.21298
https://journal.ugm.ac.id/ijc/article/view/21299
http://dx.doi.org/10.22146/ijc.21299
https://journal.ugm.ac.id/ijc/article/view/21300
http://dx.doi.org/10.22146/ijc.21300
https://journal.ugm.ac.id/ijc/article/view/21301

3/29/23, 4:51 AM Vol 13, No 2 (2013)

OIL (Calophyllum Inophyllum)

Hendro Juwono, Triyono Triyono, Sutarno Sutarno, Endang Tri Wahyuni

4. 10.22146/ijc.21301 ﬁmAbstract views: 1678 | =2 views : 1632

RICTORY OF
OPEM ACCESS
JOURMALS

PREPARATION OF CALCIUM OXIDE FROM Achatina fulica AS CATALYST FOR PRODUCTION OF 176-180
BIODIESEL FROM WASTE COOKING OIL

Aldes Lesbani, Palita Tamba, Risfidian Mohadi, Fahmariyanti Fahmariyanti

& 10.22146/ijc.21302 il Abstract views : 2290 | £ views : 3350 GO : gle
Short Communication ; Crossref
MARKOVNIKOV ADDITION OF CHLOROSULFURIC ACID TO EUGENOL ISOLATED FROM CLOVE OIL 181-184
| Made Sudarma, Emmy Yuanita, | Wayan Suana -
&) 10,22146/ijc.21303 A1l Abstract views : 2059 | 2 views : 2610 O SiNnta

™ Dimensions

Indonesian Journal of Chemistry (ISSN 1411-9420/ 2460-1578) - Chemistry Department, Universitas Gadjah Mada, Indonesia.

View The Statistics of Indones. J. Chem.

Indonesian Journal of
Chemistry

Chemistry
(miscellaneous)

best quartile

SIR2021
0.29

powerad by scimagajr.com

https://journal.ugm.ac.id/ijc/issue/view/2591 4/5


http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=%22indonesian%20journal%20of%20chemistry%22
https://doaj.org/toc/2460-1578
https://scholar.google.com/citations?user=iCuve5EAAAAJ&hl=en
https://search.crossref.org/?q=%22indonesian+journal+of+chemistry%22&type=Journal+Article&category=General+Chemistry
https://sinta.kemdikbud.go.id/journals/detail?id=662
https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1281499&search_mode=content&viz-st:aggr=mean&order=date
http://www.scimagojr.com/journalsearch.php?q=21100223536&tip=sid&exact=no
https://journal.ugm.ac.id/ijc/article/view/21301/14006
https://journal.ugm.ac.id/ijc/article/view/21302/14007
https://journal.ugm.ac.id/ijc/article/view/21303/14008
https://journal.ugm.ac.id/ijc/article/view/21301
http://dx.doi.org/10.22146/ijc.21301
https://journal.ugm.ac.id/ijc/article/view/21302
http://dx.doi.org/10.22146/ijc.21302
https://journal.ugm.ac.id/ijc/article/view/21303
http://dx.doi.org/10.22146/ijc.21303
http://u.lipi.go.id/1180429766
http://u.lipi.go.id/1432796586
http://statcounter.com/
http://statcounter.com/p11261799/?guest=1

3/29/23, 4:51 AM Vol 13, No 2 (2013)

CURRENT ISSUE

[arom | 10|

https://journal.ugm.ac.id/ijc/issue/view/2591 5/5


https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/atom
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss2
https://journal.ugm.ac.id/ijc/gateway/plugin/WebFeedGatewayPlugin/rss

108 Indo. J. Chem., 2013, 13 (2), 108 - 113

IMPRINTING ZEOLITE-MODIFIED GLASSY CARBON
AS A VOLTAMMETRIC SENSOR FOR URIC ACID

Miratul Khasanah’, Muji Harsini, and Alfa Akustia Widati

Chemistry Department, Faculty of Sciences and Technology, Airlangga University
Kampus C Unair, Mulyorejo Surabaya, 60115, Indonesia

Received December 6, 2012; Accepted May 10, 2013
ABSTRACT

Development of the uric acid sensor through coating of glassy carbon (GC) electrode with imprinting zeolite (12)
was carried out. Zeolite was synthesized by mixing TEOS, TBOT, TPAOH, and water followed by hydrothermal
process. Zeolite was molded together with uric acid to produce IZ. The deposition potential of IZ and uric acid to the
GC surface was -0.6 V during 150 sec W/th addition of KNOj3; 0.02 M as supporting electrolyte. The method g/ves
linearity of 0.9834 (concentrat/on 5.6x10°M — 2.8x10°® M), precision 1.89 — 7.65%, sensitivity 0.33 uA/nM/cm?, limit
of detection 5.9x10° M, and accuracy 96.26 £ 0.55% (n = 5). The developed sensor showed a high selectivity toward
uric acid. The presence of ascorbic acid, creatine, and creatinine with an equal concentration with uric acid did not
interfere on the uric acid analysis.

Keywords: sensor; uric acid; voltammetry; imprinting zeolite; glassy carbon
ABSTRAK

Pengembangan sensor asam urat melalui pelapisan elektroda GC dengan imprinting zeolit (1Z) telah dilakukan.
Zeolit (Z) disintesis dengan cara mencampurkan TEOS, TBOT, TPAOH, dan air melalui proses hidrotemal. Pada
saat sintesis zeolit ditambahkan asam urat, kemudian asam urat diekstraksi dari struktur zeolit sehingga
menghasilkan zeolit yang tercetak molekul asam urat (IZ). Deposisi zeolit dan asam urat pada permukaan elektroda
GC dilakukan pada potensial -0,6 V selama 150 detik dengan penambahan KNOs; 0,02 M sebaga/ e/ektro/lt
pendukung. Metode yang dikembangkan ini mem///k/ linieritas sebesar 0, 9834 (konsentrasi 5, 6x10° M — 2,8x10°® M);
presisi 1,89 — 7,65%; sensitivitas 0,33 /JA/nM/cm batas deteksi 5,9x10° M, dan akurasi sebesar 96,26 + 0,55%
(n = 5). Selektivitas sensor yang dikembangkan ini cukup tinggi. Keberadaan asam askorbat, kreatin dan kreatinin

dengan konsentrasi sama dengan asam urat tidak mengganggu analisis asam urat.

Kata Kunci: sensor; asam urat; voltammetri; zeolit; glassy carbon

INTRODUCTION

Uric acid is end product of purine metabolism. The
high concentration of uric acid in the body is indication of
some diseases such as diabetes, high blood pressure,
kidney and liver disease, and can increase risk of
cardiovascular [1]. To date, spectrophotometry method
is used to determine uric acid in the biomedical field.
Analysis of uric acid using this method requires a large
number of samples (2-3 mL) and produces a low
sensitivity and high detection limit (mM).

Voltammetry has been applied to determine
concentration and redox properties of many compounds
in the body fluids, such as uric acid in the blood serum.
Voltammetry methods to detect uric acid by varying
electrodes are developed to attempt the lower the limit
detection and to increase sensitivity and selectivity. This
is because of coexisting of other compounds whose

* Corresponding author. Tel/Fax : +62-31-5922427
Email address : miratulkhasanah@gmail.com

structure is similar with uric acid in the matrix of
sample, that decrease the performance of the
analytical method [2-4]. Therefore, a new more
sensitive and selective analysis protocol is in demand.

In recent study, we used |Z as alternative material
to modify the glassy carbon electrode in attempt to
produce a selective sensor for uric acid detection
voltammetrically. The 1Z was synthesized by mixing of
TEOS, TBOT, TPAH and uric acid as printing material
employing hydrothermal process [5]. After the
synthesis, the trapped uric acid was then extracted
leaving uric acid and leave prints in the zeolite
framework. The sensor was made by coating the
synthesized IZ on the glassy carbon electrode surface
at the optimum potential and time.

Conformity between the pore size of synthesized
zeolite and molecular size of uric acid could increase
the adsorption capacity of zeolite, which can provide

Miratul Khasanah et al.
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high sensitivity for uric acid determination. Zeolite has
rigid structure, so that in the aqueous media can
maintain the shape and size of its pore (selective) [6].
The performance and validity of the sensor for uric acid
analysis have been studied in this research.

EXPERIMENTAL SECTION
Materials

Chemicals used in this study were uric acid
purchased from Fluka; creatine and creatinine
purchased from Sigma-Aldrich; tetraethyl ortho silicate,
tetrapropyl ammonium hydroxide, tetrabutyl
orthotitanate, 2-propanol, ethanol, sodium acetate,
acetic acid, sodium dihydrogen phosphate, sodium
hydrogen phosphate and potassium nitrate purchased
from Merck. All chemicals were analytical grade (p.a).
The stock solution of uric acid 6.0x10™ M was prepared
by dissolving 0.1000 g uric acid in about 10 mL sodium
hydroxide 50% and diluted with water until 100 mL in a
volumetric flask. The solutions of creatine and creatinine
were prepared by dissolving the compounds using water
in the room temperature. The water used in this research
is ultra high pure (UHP) water.

Instrumentation

The instruments used in this study were 797
Computrace Voltammetry (MVA system-1) equipped
with a sample container, stirrer, processor units,
personal computer, glassy carbon (BAS MF-2012,d = 3
mm), reference electrode Ag/AgCl (KClI 3M) and Pt
auxiliary electrodes; FTIR (Shimadzu), N, adsorption-
desorption/BET (Quantachrome NovaWin version 2.1);
X-ray diffractometer (XRD), pH meter; and other
supporting equipments.

Procedure

Synthesis and characterization of zeolite

Zeolite was synthesized by mixing TEOS into
TBOT and stirred for 30 min at room temperature. TPAH
was then added dropwise to the mixture, and stirred for
15 h, so that the mixture obtained has a mole ratio of
TEOS:TiO,:TPAH:H,O = 1:0.017:0.24:21.2. The mixture
was further heated hydrothermally at 80 °C for 4 days.
Non imprinting zeolite (NIZ) was synthesized by adding
uric acid to the mixture with a molar ratio of uric acid/Si =
2.98x10™. Subsequently, the mixture allowed aging for 3
h [5]. The uric acid was then extracted from the zeolite
framework using warm water to produce 1Z. The
synthesized zeolite (Z), 1Z and NIZ were characterized
using FTIR, XRD, and N, adsorption-desorption.

Preparation and performance test of the sensor

The 1Z was coated in situ on GC electrode. A
number of 20 mL of uric acid solution was inserted into
the electrochemical cell, added with 5 mg 1Z and
coated to the GC electrode at the potential range
between +1V and -1V (vs. Ag/AgCl). Coating time was
varied from 30-180 sec, while the pH of the solution
was arranged from pH 4-7. The Z and NIZ were coated
on the GC electrode surface at the optimum potential
and time. The GC-1Z, GC, GC-zeolite (GC-Z) and GC-
NIZ sensors were then applied to analyze uric acid and
the peaks of potential and current are observed to
determine the sensor performances.

Method validity

A series of uric acid standard solution with
concentration of 5.6x10°, 1.1x10®, 1.7x10®, 2.3x10%,
and 2.8x10° M were analyzed by voltammetry using
GC-IZ sensor. The current value of standard solution
was used to determine the linearity, limit of detection,
sensitivity, and the precision. Accuracy was studied by
analyzing of uric acid solution 2.8x10% M. The
selectivity of the sensor was studied through the
addition of ascorbic acid, creatine, and creatinine
(matrices which are always coexist with uric acid in
serum sample) on the uric acid analysis. The molar
ratios of the uric acid and the each matrix were 1:1,
1:2, 1:3, 1:4, and 1:5, respectively. The current
responses of the mixing compounds were compared to
the results of the current response of uric acid without
the addition of matrix.

RESULT AND DISCUSSION
Synthesis and Characterization of Zeolite

Precursors used to synthesize zeolite were TBOT
and TEOS as titanium and silica sources, respectively,
whereas TPAH served as a structure directing agent
and alkaline condition. The addition of uric acid in the
synthesis of 1Z and NIZ served as template and a
directional pore size of zeolite. Zeolite, NIZ, and 1Z
were obtained as white powder.

X-ray diffractogram (Fig. 1) showed that
diffraction peaks of the synthesized zeolite appear at
20 of 7.96, 8.85, 23.2, 23.9, and 24.4°. These peaks
correspond to the characteristic of zeolite framework
[7]. A single reflection 26 around 24.4° indicated a
transformation of monoclinic silicalite into orthorhombic
zeolite [8]. Both Z and IZ exhibited a similar peaks and
no reflection peaks of uric acid occurred. These data
indicated that uric acid which associated to the zeolite
(NIZ) has been successfully extracted.

Characterization of zeolite using FTIR
spectroscopy (Fig. 2) showed the peak at wave number

Miratul Khasanah et al.



110 Indo. J. Chem., 2013, 13 (2), 108 - 113

_Jluw. 1Z

I
ﬁ.,“,fu Y %'JMM 2
IEI I 1I|} I 2||:| ' 3!0 4ID ' EI-U

28
Fig 1. X-ray diffractogram of Z and 1Z
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Fig 3. Stripping voltammogram of uric acid using sensor
of (a) GC, (b) GC-Z, (c) GC-IZ and (d) GC-NIZ

Table 1. The uric acid current measured using GC-I1Z,
GC, GC-Z, and GC-NIZ sensor

Sensor Anodic current (nA) RSD (%) (n=3)
GC-Iz 619.90 1.89
GC 3082.00 4.28
GC-z 489.63 13.44
GC-NIZ 3643.67 10.17

uric acid concentration = 3.0x10° M

of 800, 960, and 1100 cm™ which is the typical peak of
the zeolite [9]. Peak at 800 cm” indicates the symmetric
stretching of Si-O-Si, at 960 cm™ indicates the presence
of titanium in the zeolite framework, whereas peak at
1100 cm” indicates the presence of stretching
asymmetric Si-O-Si [10]. The FTIR spectra of NIZ show

%T

Bl Ll T ) (1L L ]

wave number (¢m )

Fig 2. FTIR spectra of (a) Z, (b) NIZ, and (c) IZ

both characteristic peaks of zeolite, and characteristic
peaks of uric acid at 840, 1650, and 3450 cm™.
Comparing FTIR spectra of NIZ with 1Z at the wave
number 1650 cm™ specific for carbonyl group of uric
acid, a reduced intensity was observed which indicated
that most of the uric acid was successfully extracted
from the zeolite framework. Based on the physisorption
analysis employing N, adsorption-desorption methods,
the synthesized zeolite (Z) possessed a pore diameter
of 3.836 nm, while IZ has a pore diameter of 2.186 nm.

Coating of GC Electrode with Imprinting Zeolite

In this research, |Z was coated in situ and
deposited together with uric acid on the surface of the
GC electrode, and KNO; 0.02 M was added as
supporting electrolyte in the uric acid solution to
minimize the non faradic current. The optimum
deposition potential of 1Z and uric acid on the GC
electrode surface was -0.6 V during 150 sec and yield
the stripping peak potential of -0.376 V. Deposition
potential of uric acid was more negative than its
stripping peak potential. This indicates that reduction
reaction occurred during the deposition step and
oxidation reaction occurred during the stripping step.
This feature leads to the conclusion that uric acid
analysis technique using GC-IZ sensor in this study
belongs to anodic stripping voltammetry.

Performance of the GC-IZ Sensor

The sensor performance test showed that GC-I1Z
exhibit the best repeatability compared to the three
other sensors. Both sensor, GC-IZ and GC-Z are
porous material, however the GC-IZ possess imprinted
pores mimic to uric acid shape and size. Consequently,
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the analyte can diffuse freely on the GC surface and
induce current. This feature generated a slightly higher
current of the GC-I1Z sensor compare to the GC-Z
sensor. The GC-NIZ exhibited the highest current
response, due to the existence of uric acid in the NIZ
layer on the GC surface (Table 1). Voltammograms
resulted from the uric acid analysis using GC, GC-Z,
GC-NIZ and GC-Z sensors were shown in Fig. 3.

Method Validity

The standard curve of uric acid was made from uric
acid solution of 5.6x10° M — 2.8x10® M, generated
regression equation of y 136.7x - 4728 with a
correlation coefficient (r) of 0.9834. The t-test of r
showed t.unt (6.3846) greater than the tipe (2.920). It
can be concluded a linear relationship between the
concentrations of uric acid against the current. The
obtained precision (RSD) was 1.89% — 7.65%. This data
lead to the conclusion that the developed sensor provide
a smaller precision than 2/3xRSDyomwitz (30% to ug/L or
10° M level) [11-12]. However, this value is statistically
acceptable. Sensitivity of the developed method was
0.33 pyA/nM/cm? and it is lower than using sensors of GC
and GC-imprinting polymetacrylic acid from the previous
study [13]. The resulted detection limit was 5.9x10° M.
This value is about 10" times lower than using
spectrophotometry method (1.2 x10° M) and smaller
than the results obtained from the previous studies [14-
20]. With a low detection limit, the analysis of uric acid in
a very small amount of serum sample (uL) can be done.
The obtained accuracy of 2.8x10"® M uric acid was 96.26
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1+ 0.55% (n = 5). The accuracy value is very good and
statistically acceptable (accuracy for 10° M
concentration level is 70 — 125%) [11-12]. This superior
new sensor offer a new alternative for uric acid analysis
voltammetrically.

Selectivity

One of the major problems on the determination
of uric acid in the serum sample by the voltammetry
method is the presence of other compounds which are
usually found together with uric acid in serum sample.
In this study, to determine the selectivity of the
developed sensor, the interference of ascorbic acid,
creatine, and creatinine on determination of the uric
acid has been studied. From the Table 2, it can be
concluded that the analysis of uric acid
voltammetrically using the developed sensor was not
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Fig 4. Stripping peak potential (Ep) versus pH of uric
acid solution
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uric acid 2,6,8-trihidroxy purine

Fig 5. Redox reaction of uric acid

Table 2. Deviation of the uric acid current caused by adding ascorbic acid, creatine, and creatinine

Deviation of the anodic current (%)

[UA]:[matrix] Ascorbic acid Creatine Creatinine
GC GC-1Zz GC GC-1Z GC GC-1Zz
1:1 14.20 3.49 6.87 0.38 542 2.76
1:2 - 4.44 16.60 4.14 12.62 452
1:3 - 6.59 30.60 17.28 18.95 5.00
1:4 - 7.06 95.29 19.63 25.79 6.81
1:5 16,10 9.14 97.57 19.77 28.46 6.38

[UA] = concentration of uric acid = 5.0x10" M; [matrix] = concentration of ascorbic acid, creatine or creatinine, - = not

done
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interfered by ascorbic acid, creatine and creatinine,
because according the previous report, the normal
concentration of ascorbic acid and creatine/creatinine in
the serum sample were one tenth and one fourth of uric
acid concentration, respectively [21-23]. Compared to
the GC sensor, the selectivity of GC-IZ sensor toward
uric acid in the ascorbic acid, creatine, and creatinine
matrices with equal concentration to uric acid were 5, 18
and 2 times higher, respectively.

Redox Reaction Mechanism

The reaction mechanism of the redox process
occurred in this research was revealed by conducting an
experiment which delved the influence of pH toward
stripping potential (Ep) of uric acid. The pH vs. Ep curve
(Fig. 4) shows relationship between the pH of the
solution and the stripping potential with slope of -59.5
mV. This value revealed that the redox reaction of uric
acid on the GC-IZ surface involved 2 electrons and two
protons (H"). The redox reaction of uric acid on the GC-
IZ surface is shown in Fig. 5.

CONCLUSION

The GC-IZ showed good performance as sensor
for uric acid analysis voltammetrically. The uric acid
analysis method using GC-IZ sensor has a high
sensitivity, precision, accuracy, and low detection limit.
The limit of detection obtained is low enough for the
purpose of uric acid determination in natural samples
such as blood serum. Analysis of uric acid using the
developed sensor was not interfered by ascorbic acid,
creatine, and creatinine with an equal concentration with
uric acid. Thus, voltammetry method using the
developed sensor is suggested to be used as an
alternative method to determine of uric acid in the
medical field.
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