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About the Journal 
Focus and Scope 

Pharmacy Education journal provides a research, development and evaluation forum for 

communication between academic teachers, researchers and practitioners in professional and 

pharmacy education, with an emphasis on new and established teaching and learning methods, new 

curriculum and syllabus directions, educational outcomes, guidance on structuring courses and 

assessing achievement, and workforce development. It is a peer-reviewed online open access 

platform for the dissemination of new ideas in professional pharmacy education and workforce 

development. Pharmacy Education supports Open Access (OA): free, unrestricted online access to 

research outputs. Readers are able to access the Journal and individual published articles for free - 

there are no subscription fees or 'pay per view' charges. Authors wishing to publish their work in 

Pharmacy Education do so without incurring any financial costs. 

 

In addition we are listed in EBSCO, and indexed in the Emerging Sources Citation Index (ESCI - Web of 

Science), EMBASE and SCOPUS. 

 

The Journal also recognises the importance of policy issues and current trends in the context of 

education, professional development and workforce. 

 

The Journal publishes reports of research and innovation in all aspects of professional pharmacy 

education and training, case studies, country studies, innovations in laboratory and professional 

educational practice, workforce issues and development, reviews and reports on information 

technology in education and reviews of current literature. 

 

The Journal has a clear international perspective, and has a longstanding policy of facilitating 

publication, in particular for younger Faculty, and those authors whose first language may not be 

English, and manuscripts from all regions seeking low cost engagement with the wider global 

community. 

 

The Journal is published by the International Pharmaceutical Federation (FIP) and is aligned to the 

global mission of advancing education, advancing practice and advancing science. 
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Peer Review Process 

Pharmacy Education has adopted a double-blind peer review process - the identities of the Authors 

and Reviewers are kept from being known to each other. A step-by-step checklist is provided for 

Authors, Reviewers and Editors to ensure this (see Ensuring a Blind Review). 

 

Peer Review Process: Once a submission is received, the assigned Editor will select appropriate 

Reviewers based on their expertise and proven ability to critique. The peer reviews received will assist 

the Editor in determining the validity, significance and originality of the work submitted. Reviewers 

will also provide comment on manuscript content for scientific value, check for adherence to general 

scientific practice as well as Pharmacy Education’s specific guidelines. The Peer Review process will 

look closely at methodology and the data validity, and consider the ethical approach. Reviewers are 

encouraged to provide suggestions for improvement and recommend to Editors if manuscripts should 

be accepted, accepted with revisions, or rejected. 

 

Please note that an invitation for Authors to submit a revised version is not a guarantee of acceptance. 

Ultimately, the final decision lies with the Editor assigned to each submission. An Editor can reject any 

article at any time before publication, including after acceptance if concerns arise about the integrity 

of the work. 

 

As part of their agreement with Pharmacy Education, Reviewers will keep manuscripts and associated 

material strictly confidential, and will not appropriate Authors’ ideas before the manuscript is 

published. Once a review has been completed, Reviewers will be directed and expected to 

permanently delete/destroy any retained copies of manuscripts they hold (see Privacy Statement). 

 

Timeliness: Reviewers are expected to respond promptly to requests to review and to submit reviews 

within the time agreed. Reviewers are also required to declare their conflicts of interest and recuse 

themselves from the Peer Review process if a conflict exists. Editors will do their utmost to ensure 

timely processing of manuscripts. Authors will be notified on any unusual delays in publication of 

manuscripts via email. Authors will ne notified as soon as possible if a manuscript is going to be 

rejected, either by the Journal Manager or Editorial Team. 
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Journal Ownership and Editorial Scope 

Pharmacy Education is published by the International Pharmaceutical Federation (FIP). Appointments 

and dismissals to the Editorial Team are made by the Editor-in-Chief in consultation with FIP.  

 

Editorial roles and responsibilities 

 

Editor-in-chief  - The Editor-in-Chief has full authority over content publication in Pharmacy Education. 

In co-operation with the wider Editorial Team and publisher, they direct overall strategy of the journal. 

Together with the Editors and Associate Editors, the Editor-in-Chief reviews and decides upon 

submitted manuscripts, ensuring timely publication of submissions. 

 

Editors and Associate Editors – Editors and Associate Editors are appointed for a three (3) year term 

to the Editorial Team. Their responsibilities include, but are not limited to, decision making based on 

peer review feedback, recommending appointments to the Reviewer Board, and responding to 

editorial enquiries. 

 

Advisory Board – Pharmacy Education is currently engaged in establishing an Advisory Board who 

alongside the Editor-in-Chief, Editors and Associate Editors will assist with: 

- Guidance on the peer review and publishing policies of Pharmacy Education and where 

necessary, suggest reviewers to the Editor-in-Chief. 

- Developing the journal by providing expertise to the Editor-in-Chief and FIP on how to increase 

impact and reach 

- Impartial Judgement in appeal cases by providing professional, independent  scientific 

comments to the Editor-in-Chief and FIP 

- Promoting Pharmacy Education 

 

Managing Editor – The Managing Editor assumes day-to-day responsibility of managing the 

submissions flow to Pharmacy Education. They liaise with Authors and Reviewers where needed, 

clarifying the Submission and Publication process as well as responding to all general enquires. The 

Managing Editor also completes all typesetting, proofreading and online publication of accepted 

manuscripts once accepted by the Editors. 

 

Advertising in Pharmacy Education 

Pharmacy Education does not provide opportunities for advertising on any of its platforms, including 

downloadable content. This policy maybe reviewed in future in conjunction with the publisher, FIP. 

  

Competing Interest Guidelines 

To assist Pharmacy Education in ensuring public trust in the scientific process and the credibility of 

articles that it publishes, all those involved in the Submissions and Peer Review process are required 

to disclose perceived as well as actual conflicts of interest. 
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Authors: When submitting an article to Pharmacy Education, all Authors are required to disclose all 

financial and personal relationships that may bias their work (see Submission Preparation Checklist) 

 

Peer Reviewers: Reviewers are asked at the time of conducting a review if they have conflicts of 

interest that may impact on their ability to provide an unbiased review. Reviewers are asked to 

disclose conflicts of interest to the assigned Editor. The assigned Editor will then cancel the review and 

reassign the article to another reviewer. Reviewers agree to not use knowledge of the work they are 

reviewing before its publication to further their own interests. 

 

Editors and Journal Staff: Editors making final decisions on manuscripts will recuse themselves where 

conflicts of interest or relationships that pose potential conflicts are present. All editorial staff 

(including guest editors) provide the Editor-in-Chief with a completed Editorial Disclosure Form (up to 

date description of financial interests/conflicts). Editors will annually publish disclosure statements 

about potential conflicts of interests related to the commitments of journal staff. 

 

Research involving Human participants and Informed Consent 

It is the responsibility of the authors to ensure that research involving human subjects has been 

reviewed and approved by the appropriate research or ethics review committee, or that it has been 

determined to be exempt from such review.  

 

Confirmation of this should be included in the Cover Letter and also included in the Methods section 

of the manuscript. Where informed consent is required, authors should include a statement in the 

manuscript detailing that informed consent was obtained from human subjects (see Submission 

Preparation Checklist) 

 

Article Corrections, Replacement, Retractions & Removal Policy 

Published articles are a permanent record that should remain unaltered. However, Pharmacy 

Education recognises that in exceptional circumstances, articles may need to be corrected, replaced, 

retracted or removed. 

 

The Editor-in-Chief has full authority over content publication in Pharmacy Education. In making 

decisions regarding publication, the Editor-in-Chief is guided by the policies of the Journal as well as 

legal requirements such as libel, copyright, infringement and plagiarism. 

 

Corrections 

Detailed below are our procedures for managing requests for corrections post publication  

 

Minor errors 

If Authors identify a minor error once an article has been published online, they are advised to email 

their request for corrections to Pharmacy Education for consideration. 
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Minor errors include: errors in spelling, data, medical terms; missing text; amendments to tables, 

figures or appendices; errors in correspondence details, etc. The Journal may decline proposed 

corrections that are for aesthetic reasons; errors to text, typography tables, figures and appendices if 

the meaning is unchanged; errors in acknowledgments lists etc. 

 

Significant Corrections              

Corrections may be needed if honest errors have resulted in a portion of an article being misleading; 

if the author/contributor lists are disputed; or if potential conflicts of interest affecting authorship are 

disclosed post publication. 

 

Where the Editor-in-Chief agrees that a correction is needed, the Journal will: 

- Correct the error online, and to any article file for download, linking to a Correction Notice 

via a footnote 

- The Correction Notice will detail the changes made to the original version, and the dates the 

changes were made. 

 

Replacement 

 

Honest errors such as mis-classification or miscalculation may lead to significant changes to the 

results, interpretations and conclusions. In such cases, the Journal will consider retraction with 

replacement of the article: 

- The changed version of the article will undergo further editorial review; 

- The authors will be required to detail and explain the changes made which will be published 

as supplementary material or in an appendix; 

- The supplementary material/appendix will be attached to the changed version, allowing for 

complete transparency. 

 

Retraction 

An article will be retracted if the results or conclusions are unsound and/or where misconduct 

breaching professional ethical codes has occurred. The publisher and Editor-in-Chief will conduct an 

investigation into the errors or misconduct before retracting an article. The following steps will be 

taken where articles are retracted: 

- A Statement of Retraction, giving the reasons for the retraction and signed by the authors 

and/or the Editor-in-Chief will be published online linking to the original article. 

- The original article is preceded by a screen containing the Statement of Retraction. The 

reader can then proceed to the article itself. 

- A watermark will be added to the original PDF indicating on each page that it is “RETRACTED” 

- The Statement of Retraction will be included as a numbered page in the Table of Contents 

to ensure proper indexing, and will include the article title in its heading 
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Removal 

Very occasionally, it may be necessary to remove an article from the online database as a consequence 

of legal action (e.g., defamatory content, infringement on legal rights, article is subject of a court order, 

or might pose a serious health risk if an article's content is acted upon).  

 

In these circumstances: 

- The article's metadata (title and author details) will be retained and the text replaced with an 

Article Removal Notice 

- The Article Removal Notice will be included in the Table of Contents and prefix the metadata.  

 

Expressions of Concern 

If concerns or allegations of misconduct regarding a publication are raised, the Editor-In-Chief will 

consult the Committee on Publication Ethics (COPE) http://www.publicationethics.org and initiate the 

appropriate procedure based on the nature of the concern or allegation. The Editor-in-Chief, with 

appropriate support form the Editorial Team, will assess each situation individually.  

 

The Editor-in-Chief will consider issuing an Expression of Concern if: 

- the Editor judges that readers should be made aware of potentially misleading information 

contained in a published article; 

- investigations into any concerns of misconduct remain inconclusive; 

- concerns remain over the impartiality of any investigations into alleged misconduct; 

- -an investigation is pending and a judgment is not expected for some time. 

 

An Expression of Concern will be published and appear in the Table of Contents and include the title 

of the article in its heading. It should be noted that Pharmacy Education understands the potential 

repercussions that issuing an Expression of Concern can bring and will only take this action where it is 

deemed necessary. 

 

If an investigation produces evidence of misconduct or reveals that the concerns raised are well 

founded after an Expression of Concern has been published, the Journal will instigate the Retraction 

process  

 

Appeals and Complaints 

 

Appeals 

Authors are entitled to appeal editorial decisions if they believe their submission has been unfairly or 

inappropriately rejected. An appeal letter should be submitted to the Journal Manager (pej@fip.com) 

 

The appeal letter should provide appropriate detail and context. For example, if an Editor has provided 

peer review comments it is worthwhile responding to each item in the letter. If the appeal is against 

the editorial decision made on the submission, explaining and justifying clearly the work's importance, 

relevance, and usefulness in the appeal letter is recommended. 
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An invitation to submit a revised version after sending an appeal letter does not guarantee 

acceptance; the revised article will proceed through the Peer Review process again. 

 

Appeal letters will be ordinarily acknowledged within 5 working days, followed by a full response 

containing the appeal decision within 4 weeks. 

 

Complaints 

 

Pharmacy Education aims to respond quickly, courteously, and constructively to complaints about the 

Journal’s procedures, policies, or actions. 

 

Complaints will be considered if: 

- the complainant defines their dissatisfaction as a complaint; and 

- it concerns a failure of process, i.e. a long delay or a severe misjudgement; and is not simply 

disagreement with an editorial decision; 

- the issue being raised is within the responsibility of Pharmacy Education’s editorial remit 

- Complaints should be directly emailed to the Journal Manager (pej@fip.com) who will 

ordinarily formally acknowledge receipt within 5 working days. 

- The Journal Manager will forward the complaint to a relevant person within the Journal 

organisation who will aim to provide a full response within four weeks. If this is not possible, 

an interim response and update will be given within the four weeks. 

- Following this action, if the complainant remains unhappy, complaints will be escalated to the 

Editor-in-Chief whose decision is final. 

- If a complainant remains unhappy, they may complain to an external body such as the 

Committee on Publication Ethics (COPE) http://www.publicationethics.org. They will consider 

complaints against Editors once a Journal's own Complaints procedures have been exhausted. 

 

Whistleblowing 

 

Pharmacy Education recognises that there may be legitimate reasons for individuals who wish to 

remain anonymous when raising issues relating to publication ethics. Concerns or allegations raised 

anonymously will be handled as they would be if the complaint were from another source, following 

the processes and procedures of the Journal. 

 

If concerns remain after processes have been followed, The Editor-in-Chief will seek advice from 

Committee on Publication Ethics (COPE) http://www.publicationethics.org 

 

Sponsors 

Pharmacy Education is kindly assisted by the following organisations. 

 

University College London, School of Pharmacy 
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University of Namibia, School of Pharmacy 

Monash University, Faculty of Pharmacy and Pharmaceutical Sciences 

UNESCO UNITWIN 

Sources of Support 

FIP Education Initiative 

 

Journal History 

Pharmacy Education has been publishing peer reviewed education, training, research and evaluation 

in the field of pharmaceutical education since 2000.  

 

The Journal encourages manuscript submissions from younger career scientists, academics and 

practitioners and has a focus on supporting authors who do not have English as a first language.  

 

Through our FIP publication platform we are able to reach out to over 3 million pharmacists and 

pharmaceutical scientist worldwide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Digital Repository Universitas JemberDigital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


Editorial Team 
 

Editor in Chief 

Prof Ian Bates, FIP Education, United Kingdom 

 

Editors 

Prof Timothy Rennie, University of Namibia Faculty of Health Sciences, Namibia 

 

Senior Associate Editors 

Dr Andreia Bruno-Tomé, Monash University, Australia 

Assoc Prof Jennifer Marriott, Monash University, Australia 

 

Managing Editor 

Dr Marwan El Akel, Pharmacy Education 

 

Associate Editors 

Prof Joyce Addo-Atuah, Touro College of Pharamcy, USA 

Prof Patricia Acuna-Johnson, University of Valparaiso, Chile 

Dr Syed Imran Ahmed, University of Lincoln, United Kingdom 

Prof Alba Mahmoud Albsoul-Younes, The University of Jordon, Jordan 

Dr  Ammar Almaaytah, Middle East University, Jordan 

Dr Filipa Alves Da Costa, University of Lisbon, Portugal 

Mr Chima Amadi, Pharmacists Council of Nigeria, Nigeria 

Dr Mudassar Iqbal Arain, , University of Sindh, Pakistan. 

Prof Lilian M. Azzopardi, University of Malta, Malta 

Prof Rula Darwish, The University of Jordon, Jordan 

Dr Ruth Edwards, Aston University, UK 

Dr Divakar Goli, Acharya Institutes, India 

Prof Yahdiana Harahap, Universitity of Indonesia, Indonesia, 

Prof Martin Henman, Trinity College Dublin, Ireland 

Dr Shazia Jamshed, International Islamic University Malaysia, Malaysia 

Dr Abby Kahaleh, Roosevelt University, USA 

Prof Silvana Nair Leite, Federal University of Santa Catarina, Brazil 

Dr Subhash Chandra Mandal, Directorate of Drugs Control, India 
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Mr Khalid Garba Mohmmed, University of Milan, Italy 

Dr Hana Morrissey, University of Wolverhampton, UK 

Dr Christos  Petrou, University of Nicosia, Cyprus 

Dr Ukamaka Okafor, Pharmacists Council of Nigeria, Nigeria 

Dr Carl Schneider, The University of Sydney, Austraila 

Prof Bruno Sepodes, University of Lisbon, Portugal 

Dr James Scott, Western University of Health Sciences, USA 

Prof M Chandra Sekar, University of Findlay, USA 

Dr Rajani Shakya, Kathmandu University, Nepal          

Dr Lixin Shu, Naval Medical University, China 

Dr Judilynn Solidum, University of the Philippines, Philippines 

Dr Kyle Wilby, University of Otago, New Zealand 

Dr Sarah Willis, The University of Manchester, UK 

Prof Shigeo Yamamura, Josai International University, Japan 
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Vol. 21 No. 2 (2021): IAI Conference 2020 

We are pleased to confirm the publication of IAI Conference 2020.  

Published: 28/07/2021 

 

Conference Proceedings 

 

IAI CONFERENCE: Identification of herbal products used by families in the campus of Darussalam 

Gontor University 

Amal Fadholah, Solikah Ana Istikomah, Cania Sofyan Islamanda, Evi Rohana Ma’rufi Jannah 

p. 31-35 

 

IAI CONFERENCE: Dissolution profile of Curcumin from solid dispersion prepared at a high drug load 

of Curcumin using Poloxamer 407 as the carrier 

Dewi Setyaningsih, Yustina Sri Hartini, Christine Patramurti, Sastira Putri, Yosi Bayu Murti 

p. 77-80 

  

IAI CONFERENCE: Formulation and evaluation of Kirinyuh Leaf effervescent granules (Chromolaena 

Odorata. L) as an antioxidant 

Firman Gustaman, Keni Idacahyati, Winda Trisna Wulandari 

p. 123-125 

  

IAI CONFERENCE: The effect of biofilm formation on the outcome therapy of diabetic foot infections 

(DFIs) patients in the outpatient clinic and inpatient ward of Dr Sardjito General Hospital Yogyakarta 

Ika Puspitasari, Titik Nuryastuti, Rizka Humardewayanti Asdie, Hemi Sinorita, Nusaibah Umaroh4, 

Wahyu Tri Hapsari 

p. 172-177 

  

IAI CONFERENCE: Effectiveness of combination of Moringa Leaf Extract (Moringa oleifera Lamk.) and 

Papaya Seed Extract (Carica papaya L.) in reducing blood sugar levels of diabetic rats 

Novi Ayuwardani, Yetti Hariningsih 

p. 215-219 

  

IAI CONFERENCE: Antiseptic gel formulated from ethanol extract of Citronella grass (Cymbopogon 

nardus) using CMC-Na, arabic gums, and gelatin as gelling agents 

Reynelda Juliani Sagala, Lorensia Yolanda, Michael 

p. 258-263 
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IAI CONFERENCE: Drug interactions in patients with hypertension at Persahabatan hospital in 2015 

Zainul Islam, Atika Vitasari, Muhammad Arif Ridwan 

p. 309-314 

  

IAI CONFERENCE: Analysis of pharmacists’ knowledge and attitude in the pharmaceutical industry of 

halal certification and their readiness to produce halal medicine 

Abdul Rahem, Mustofa Helmi Effendi, Hayyun Durrotul Faridah 

p. 1-7 

  

IAI CONFERENCE: The evident gap between actual and perceived facilities supporting value-added 

pharmacy services 

Andi Hermansyah, Catur Dian Setiawan, Firqin Fuad Riansyah 

p. 48-51 

 

IAI CONFERENCE: Formulation and physical evaluation of facial cream preparations from Ceremai 

fruit juice (Phyllanthus acidus (l.) Skeels) 

Danang Indriatmoko, Nani Suryani, Tarso Rudiana, Mila Kurniah 

p. 87-92 

  

IAI CONFERENCE: Acute toxicity study of the ethanolic extract of Eleutherine bulbosa Urb in Wistar 

rats 

Helmina Wati, Rahmi Muthia, Kartini, Finna Setiawan 

p. 143-147 

  

IAI CONFERENCE: Microencapsulation of Jeringau Rhizome essential oils (Acorus calamus L.) using β-

Cyclodextrin 

Ledianasari, Deby Tristiyanti, Elva Maulydha Tanjung, Lovelyta Barani 

p. 189-194 

  

IAI CONFERENCE: Analysis of white pepper essential oil components using gas chromatography-mass 

spectroscopy 

Purwaniati, Gilang Eka Permana, Indro Pamudjo 

p. 230-234 

 PDF 

IAI CONFERENCE: Role of pharmacist in providing drug information and education for patients with 

chronic diseases during Transition of Care 

Umi Athiyah, Abdul Rahem, Catur Dian Setiawan, Andi Hermansyah 

p. 275-280 
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IAI CONFERENCE: The effect of ethanol extract from Portulaca oleracea on inhibiting total 

cholesterol on animal subjects 

Afifah Bambang Sutjiatmo, Fahmy Ahsanul Haq, Sulaeman Al Jati, Suci Nar Vikasari 

p. 22-26 

  

IAI CONFERENCE: The effect of stress level on the therapeutic outcomes of type 2 diabetes mellitus 

at the regional public hospital of West Nusa Tenggara province 

Baiq Leny Nopitasari, Baiq Nurbaety, Made Krisna Adi Jaya 

p. 67-70 

  

IAI CONFERENCE: Correlation between the antioxidant capacity of plasma and blood glucose level 

Eva Nurinda, Emelda, Nurul Kusumawardani 

p. 108-115 

  

IAI CONFERENCE: Antibiotic use on paediatric inpatients in a public hospital in Bangil, Indonesia 

Ika Norcahyanti, Malikatur Rosyidah, Abdul Kadir Jaelani, Antonius N.W Pratama 

p. 163-167 

  

IAI CONFERENCE: The development of Origanum vulgare L. into nanoparticles in dosage forms 

Lutfi Chabib, Arman Suryani, Muhammad Iqbal Pangestu, Adnan Muhammad Uno J Hidayat, A.M. 

Bagas Trianloka 

p. 205-209 

  

IAI CONFERENCE: Satisfaction of drug information services implementation in Air Itam, Selindung, 

Girimaya, Gerunggang and Melintang health centre Pangkalpinang City 

Rachmawati Felani Djuria 

p. 246-250 

  

IAI CONFERENCE: Enhancing solubility and antibacterial activity using multi-component crystals of 

trimethoprim and malic acid 

p. 296-304 

  

IAI CONFERENCE: The remuneration of the community pharmacist in the developing world: the case 

in Indonesia 

Andi Hermansyah, Anila Impian Sukorini, Abdul Rahem 

p. 36-41 
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IAI CONFERENCE: Hypoglycemic activity test on smooth pigweed (Ammaranthus Hybridus L) leaf 

water extract on male Wistar rats 

Asti Yunia Rindarwati 

p. 56-60 

  

IAI CONFERENCE: The potential effect of the green coffee extract on reducing atherogenic index in 

hyperlipidemic rats 

Fransiska Maria Christianty, Fifteen Aprila Fajrin, Andrean Roni 

p. 126-131 

  

IAI CONFERENCE: The effect of loss-of-function allele (CYP2C19*3) with Clopidogrel efficacy in 

coronary heart disease patients 

Ike Dhiah Rochmawati, Nur Hidayat, David Pomantow 

p. 178-183 

  

IAI CONFERENCE: Activity test of fruit and pomegranate seeds (Punica granatum l) as a 

hepatoprotector against white male Wistar rats 

p. 220-224 

  

IAI CONFERENCE: Mother’s knowledge and practices towards self-medication of fever among 

children under five years in Muncar Banyuwangi, Indonesia 

Sinta Rachmawati, Khusnul Khotimah, Ika Norcahyanti 

p. 264-268 

  

IAI CONFERENCE: The impact of pharmacist shortage on the inventory management of medicines at 

primary healthcare centres in East Java, Indonesia 

Abdul Rahem, Umi Athiyah, Catur Dian Setiawan, Andi Hermansyah 

p. 8-14 

  

IAI CONFERENCE: Description of medication adherence in hypertensive respondents at Mandalika 

Mataram elderly social centre 

Anna Pradiningsih, Dzun Haryadi Ittiqo, Neti Puput Arianti 

p. 52-55 

  

IAI CONFERENCE: The evaluation of compounding prescription and its availability of a licensed 

product for children at a private hospital in Yogyakarta, Indonesia 

p. 93-97 
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IAI CONFERENCE: Evaluation of antidiarrheal effect of combination of Salam Leaves 

(Syzygiumpolyanthum) and Jackfruit Leaves (Artocarpus heterophyllus Lam.) infusum in rats induced 

by castor oil 

Husnul Khuluq, Evi Marlina 

p. 148-151 

  

IAI CONFERENCE: IR spectroscopy coupled with chemometrics used as a simple and rapid method to 

determine the caffeine content of tea products 

Lestyo Wulandari, Diana Hanifiyah Sutipno, Dwi Koko Pratoko 

p. 195-200 

  

IAI CONFERENCE: Formulation and physical properties of lotion Kalakai root ethanol extract 

(Stenochlaena palustris Bedd) 

Rabiatul Adawiyah, Riska Apriliyanti, Agustinawati Umaternate 

p. 235-240 

  

IAI CONFERENCE: Proximate analysis on animal feed granules composed of raw material from fish 

innards wastes 

Wahyuning Setyani, Christine Patramurti, Agatha Budi Susiana Lestari, Raysha Mcseer, Day Stella 

Maris Gewab, Maria Felix Zita Ina Bulu, Maria Regina Lusiana Kya 

p. 281-286 

  

IAI CONFERENCE: In vitro antimalarial activity assay of Ashitaba Leaf ethanolic extract (Angelica 

keiskei) 

Alvi Kusuma Wardani, Abdul Rahman Wahid, Miftahul Jannah 

p. 27-30 

  

IAI CONFERENCE: A pharmacoeconomic study: cost-utility analysis of modern wound dressings vs 

conventional wound dressings in patients with diabetic foot ulcer 

Cyntiya Rahmawati, Baiq Leny Nopitasari 

p. 71-76 

  

IAI CONFERENCE: Fluconazole-tartaric acid co-crystal formation and its mechanical properties 

Fikri Alatas, Nia Suwartiningsih, Hestiary Ratih, Titta Hartyana Sutarna 

p. 116-122 
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IAI CONFERENCE: The influence of extracts and fractions from matoa leaves (Pometia pinnata) on 

angiotensin I levels 

Ika Purwidyaningrum, Jason Merari Peranginangin, Iyem Sahira 

p. 168-171 

  

IAI CONFERENCE: Therapeutic potential of Cymbopogon schoenanthus (L.) developed into 

nanoparticle technology 

Lutfi Chabib, Adnan Muhammad Uno J Hidayat, A.M. Bagas Trianloka, Muhammad Iqbal Pangestu, 

Arman Suryani, Yulianto 

p. 210-214 

  

IAI CONFERENCE: Medicine management in districts and primary health care centres (PHC) in the 

national health insurance (JKN) programme 

Raharni, Rini Sasanti, Yuyun Yuniar 

p. 251-257 

  

IAI CONFERENCE: Sambiloto (Andrographis paniculata Nees.) leaf extract activity as an α-Amylase 

enzyme inhibitor 

Yustina Sri Hartini, Dewi Setyaningsih, Maria Josephine Vivian Chang, Maria Cyrilla Iglesia Adi 

Nugrahanti 

p. 305-308 

  

IAI CONFERENCE: Exploring pharmacist experience and acceptance for debunking health 

misinformation in the social media 

p. 42-47 

  

IAI CONFERENCE: In silico screening of mint leaves compound (Mentha piperita L.) as a potential 
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Introduction 

Dyslipidemia is a significant fat component disorder, 
which includes an increase in total cholesterol and Low-
Density Lipoprotein (LDL) levels (called 
hypercholesterolemia), an increase in triglyceride 
levels (called hypertriglyceridemia), and a decrease in 
High-Density Lipoprotein (HDL) levels, or a combination 
thereof (DiPiro et al., 2014). This abnormal condition 
needs special attention because it is a risk factor for 
atherosclerosis which will lead to cardiovascular 
disease that comes from narrowing of blood vessels 
due to fat accumulation (Nelson, 2013). This disease 
caused by excess fat is a fairly common health problem.  

In 2008, about 39% of 25-year-old had increased 
cholesterol levels globally. This increase in cholesterol 
was estimated to be the cause of 18% of 
cerebrovascular disease cases and 56% of ischemic 
heart disease in the world. The death rate caused by 
dyslipidemia disease affects 4.4 million people (WHO, 

2002). Based on the 2013 Riskesdas Report, for people 
aged below 15 years old, there was 35.9% abnormal 
total cholesterol, 22.9% low HDL, 60.3% optimal-
borderline high LDL and 15.9% high-very high LDL, 
abnormal triglycerides with high borderline categories 
of 13.0% and high-very high categories of 11.9%. East 
Java is in the top six for obesity cases and second place 
after DI Yogyakarta with a cardiovascular disease 
prevalence of 0.2% (Ministry of Health, 2013).  

Certain factors can trigger the high prevalence of 
dyslipidemia to cause serious diseases. The interaction 
of genetic factors and environmental factors can cause 
hyperlipidemia (PERKI, 2013). Unhealthy lifestyles 
prevalent in today's society can also trigger fat 
accumulation in the blood circulation; these include the 
penchant for consuming food from fast-food 
restaurants and other fat-rich foods, lack of activity and 
exercise, alcohol consumption, obesity and a family 
history of hyperlipidemia (LIPI, 2009). Generally, this 
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Abstract 

Introductions: Dyslipidemia is a risk factor for atherosclerosis and 
cardiovascular disease. The high prevalence of dyslipidemia triggers the 
development of green coffee supplement products, which are claimed as 
cholesterol-lowering and slimming agents. Nonetheless, research data on 
the effect of taking green coffee supplement products, especially regarding 
cardiovascular function, is limited.   Aims: To determine the potential effect 
of green coffee extract (GCE) on improving atherogenic index of plasma (AIP) 
and cardiac histopathology in hyperlipidemic rats.   Methods: 24 rats were 
induced by high-fat feed for 21 days. Then, the rats were treated with a GCE, 
dose of 200, 400, and 800 mg/kg bodyweight for 14 days. The next day, blood 
was collected from the rats to take  measurements of their serum lipid 
profile and calculating their AIP. The heart organ was created by using 
histopathological preparations.     Results: Administration of GCE in all doses 
significantly reduced the AIP and improved cardiac histopathology in the 
hyperlipidemic rats.    Conclusions: GCE can be developed as a cardio-
protector. 
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disease does not cause symptoms in sufferers, but it 
was found that some patients had symptoms of chest 
pains, anxiety, sweating, and shortness of breath 
(DiPiro et al., 2014). 

Dyslipidemia is one of the risk factors associated with 
coronary heart disease. Low HDL levels, as well as high 
levels of triglycerides and LDL, correlate with an 
increased incidence of coronary heart disease. Several 
lipid ratio parameters, such as the atherogenic index of 
plasma (AIP), Castelli's Risk Index, and the atherogenic 
coefficient, can be used to predict the risk of 
cardiovascular disease (Bhardwaj et al., 2013). 
Controlling these various lipid ratios, hopefully, can 
help the prevention of cardiovascular disease events 
and the management of dyslipidemia therapy. 

In addition to the primary therapy with the statin class 
and lifestyle modification (LIPI, 2009; Walker, & 
Whittlesea, 2012), recently there are several products 
in the form of cholesterol-lowering supplements, 
slimming or weight loss on the market to reduce fat in 
the body. One of them is green coffee extract 
supplements. Green coffee is coffee that has not 
undergone a roasting process like black coffee and is 
known to have a higher chlorogenic acid content 
(Farah, 2012). It is also supported by the fact that 
Jember city is one of the five most significant 
contributors to Robusta coffee in East Java (Ministry of 
Agriculture, 2016). 

Several studies have shown that the active compounds 
in coffee have beneficial effects, such as antioxidant 
(Sato et al., 2011), hepatoprotective (Ji et al., 2013), 
and antidiabetic effects (Ong et al., 2013). Besides, the 
active compounds in coffee can prevent the storage of 
carbohydrates and lipids (Shimoda et al., 2006). 
Chlorogenic acid in green coffee can increase the 
oxidation of fatty acids (Li et al., 2009). Research 
conducted by Shimoda and colleagues (2006) and Choi 
and colleagues (2016) proved that green coffee bean 
extract could cause weight loss in mice. Regarding lipid 
profile parameters, giving green coffee ethanol extract 
can significantly reduce LDL levels, increase HDL, and 
significantly reduce total cholesterol levels in white rats 
when induced with a high-fat diet (Setyono et al., 
2014). Other research stated that green coffee extract 
could lower cholesterol and lower total triglyceride 
levels (Choi et al., 2016). Meanwhile, the latest study 
showed that administration of green coffee extract for 
14 days in hyperlipidemic rats could significantly 
improve lipid profiles, except HDL levels which 
remained unchanged. It also enhanced the rat aorta 
histopathology even though it did not match normal 
conditions (Christianty et al., 2020). 

So far, however, there has been no research data on 
the activity of green coffee extracts related to lipid ratio 

parameters to predict cardiovascular events. 
Therefore, this study aimed to determine the potential 
of green coffee extract in preventing cardiovascular 
disease based on atherogenic index parameters and 
histopathological cardiac features of the 
hyperlipidemic rats. 

 

Materials and methods 

Materials 

Green bean coffee as a sample was obtained from KSU 
Buah Ketakasi, Sidomulyo, Silo District, Jember City. 
The materials used in the study included ethanol, aqua 
dest, HCl2N, normal saline, NH4OH, simvastatin tablet 
10 mg (PT. Hexpharm Jaya), CMC Na, used cooking oil, 
quail egg yolk, BR II feed (PT Japfa Comfeed), 
formaldehyde, ether, triglyceride and HDL reagents, 
hematoxylin-eosin staining, enthelan, xylol. The 
experimental animals used were male Wistar rats, 
healthy, weight 150-250 g in weight, and around six to 
eight weeks old. 

 

Methods 

Preparation of green coffee extract 

The green coffee extract was prepared by the 
maceration method. Dried green coffee beans were 
ground to a Simplicia powder, weighed in a certain 
amount and macerated using 96% ethanol 7.5 times 
the weight of powder. The resulting filtrate was 
concentrated using a rotary evaporator and then dried 
using an oven at a temperature of 50°C until a constant 
weight was obtained. Furthermore, the green coffee 
extract suspension was made in CMC Na 1% at a dose 
of 200 mg/kg, 400 mg/kg, and 800 mg/kg body weight. 

 

In vivo activity assay  

The whole procedure for the care and treatment of 
experimental animals had obtained the approval of the 
ethics committee of the Jember State Polytechnic with 
certificate number 615/PL17/LL/2018. A total of 25 rats 
were acclimatised first for seven days, then 
administered a high-fat diet, with a composition of 
quail egg yolk, using cooking oil and 0.01% 
propylthiouracil (PTU) orally for 21 days, except in the 
control group. Hyperlipidemic rats were then divided 
into several groups, namely the green coffee extract 
treatment group (dose 200 mg/kg, 400 mg/kg and 800 
mg/kg body weight), and the positive control group was 
given simvastatin suspension 0.9 mg/kg BW and CMC 
Na 1% for negative control. All treatments were given 
orally for 14 days. On the 15th day, the rats were killed, 
intracardiac blood was taken for measurement of lipid 
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profiles, and the heart organs were separated to make 
HE preparations. 

 

Lipid profile measurements 

The lipid profile measured was triglyceride and HDL 
levels. Triglyceride levels were measured using the 
enzymatic colourimetric method using glycerol-3-
phosphate-oxidase (GPO-PAP). The test was started by 
mixing 10 µL of serum with 1000 µL of reagent and then 
incubated at 37°C for five minutes. The 1000 µL reagent 
mixture and 10 µL standard solution were treated the 
same, and then the absorbance was measured using a 
546 nm wavelength Biolyzer-100TM photometer. 

HDL levels were measured by the precipitation method 
and determined enzymatically. A sample of 200 µL was 
mixed with 500µL of HDL reagent, left to stand for 10 
minutes at 15-25o C, then centrifuged ten minutes at 
4000g. The supernatant was removed from the residue 
within one hour. Next, pipette 100µL supernatant and 
mix with 1000 µL cholesterol reagent, incubated at 
37oC for five minutes. For the control, use 100 µL of 
aqua bidest with 1000 µL of cholesterol reagent, 
treated the same as the sample. The absorbance of the 
sample was measured within 60 minutes using a 546 
nm wavelength Biolyzer-100TM photometer. 

 

Atherogenic index determination 

The atherogenic index was calculated based on the 
logarithm of the ratio between triglyceride levels and 
HDL levels in molar units (mmol/L), with the following 
formula (Frohlich & Dobiasova, 2003): Atherogenic 
index of plasma (AIP) = Log (TG/HDL) 

 

Statistical analysis 

The lipid profile data and AIP were expressed as means 
± standard deviation (x̅ ± SD). Between-group 
comparisons were performed using one-way analysis of 
variance (ANOVA), followed by the Least Significant 
Difference (LSD) procedure for multiple range tests. A 
value of p < 0.05 was considered significant. 

 

Results  

In this study, the induction of high-fat feed used a 
combination of quail egg yolk and used cooking oil (7:3) 
which was administered once a day, and 0.01% PTU 
suspension in distilled water given ad libitum. The 
induction was carried out for three weeks, and the 
results of the increase in lipid profile were obtained.  

Based on the results shown in Table I, it is found that 
the triglyceride levels in the treatment group (both with 
green coffee extract and simvastatin) are lower than 

the negative control group. The results of statistical 
analysis using one-way ANOVA showed that there were 
significant differences (p = 0.023) between groups. The 
post hoc test with LSD showed that administration with 
green coffee extract had triglyceride levels that were 
significantly different from the CMC Na 1% group (p < 
0.05) but not separate from the simvastatin group (p > 
0.05). Between groups, the dose of the green coffee 
extract also did not show a significant difference. It 
means that treatment with green coffee extract 
(starting at a dose of 200mg/kg BW) can reduce 
triglyceride levels in hyperlipidemic rats, and it is 
equivalent to 0.9mg/kg BW of simvastatin. However, 
this was not the case for HDL levels, which between 
groups did not show a significant difference (p = 0.379).  

The lipid profile (especially triglyceride and HDL level) 
data was then used to determine the AIP. Table I shows 
that the treatment with green coffee extracts for 14 
days can reduce the AIP. According to one-way ANOVA 
analysis, as written in Table I, the AIP between groups 
has a significant difference (p = 0.007). The post hoc 
test with LSD showed that the green coffee extract 
group at various doses was significantly different from 
the CMC Na 1% group but not significantly different 
when compared to the simvastatin control group. 
Among the three doses of green coffee extract, the 
atherogenic index value was not significantly different. 
It means that green coffee extract (starting at a dose of 
200 mg/kg BW) can reduce the AIP in hyperlipidemic 
rats, equivalent ability with 0.9 mg/kg BW simvastatin. 
However, based on the atherogenic index risk category 
classification, namely low (< 0.11), moderate (0.11 - 
0.21), and high (> 0.21) (Dobiasova et al., 2004), it was 
found that all groups had a low-risk category.  

 

Table I: Profile of triglyceride and HDL level, and 
atherogenic index of plasma (AIP) 

Groups Mean level (mmol/L)  
SD 

AIP Interpretation 
(Based on  
risk category) Triglyceride  HDL 

Normal 0.61  0.32a 0.910.20 -0.210.17a Low 

CMC Na 
1% 

1.18  0.33b 1.050.32   0.100.14b Low 

Simvastatin 0.67  0.21a 1.430.48  -0.330.19a Low 

GCE 200 
mg/kg bw 

0.79  0.12a 1.040.39  -0.150.19a Low 

GCE 400 
mg/kg bw 

0.51  0.13a 1.340.22  -0.420.06a Low 

GCE 800 
mg/kg bw 

0.78  0.29a 1.060.26  -0.180.21a Low 

Different superscript letters indicate that there are significant differences 
between groups (p < 0.05); Anova test followed by LSD; GCE = Green 
coffee extract 

 

The administration with green coffee extract and 
simvastatin could improve the cardiac 
histopathological feature of hyperlipidemic rats on 
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microscope observation. In normal rats, myocyte cells 
(longitudinal/elongated muscle fibres) were neatly 
arranged, parallel, and normal cell nucleus (→) (Fig. 
1A). In the high-fat diet-induced rat, there were 
structural changes/degeneration in myocytes (→), 
vascular dilatation and congestion (→), and necrosis 
(→) (Figure 1B, 1C, 1D, 1E, 1F). The necrosis shown 
included pyknosis (cell nucleus shrinkage), karyorrhexis 
(destroyed cell nuclei), and karyolysis (cell nuclei 
disappeared). There was an improvement in the 
histopathological picture of cardiac myocytes in all 
treatment groups. Although some cells experienced 
necrosis and congestion, there was no degeneration of 
myocytes in the treatment group. 

 

 

A. Normal rat heart muscle cells (myocytes), B. negative control (CMC Na 1%), 
C. positive control (simvastatin 0.9 mg/kg BW), D. GCE 200 mg/kg BW, E. GCE 
400 mg/kg BW, F. GCE 800 mg/kg BW, → normal myocytes,  → myocyte 
degeneration, → cell necrosis, → vascular dilatation and congestion. 

Figure 1: Histopathology of rat heart, a cross-section 
with hematoxylin-eosin staining, magnification 400x 

 

Discussion 

The induction of high-fat feed used a combination of 
quail egg yolk and used cooking oil (7:3) which was 
administered once a day, and 0.01% PTU suspension in 

distilled water given ad libitum for three weeks 
successfully made hyperlipidemic model in rats. Quail 
egg yolk has the highest cholesterol content compared 
to other egg yolks, namely 2139.17 mg/100 g of eggs 
(Dwiloka, 2003; Aziz et al., 2012). Used cooking oil 
contains saturated fatty acids and can increase the 
number of cells experiencing necrosis in rat hearts 
(Nurfadilah et al., 2013). The addition of PTU is 
intended to damage the thyroid gland. Hypothyroidism 
can cause a decrease in the synthesis and expression of 
LDL receptors in the liver. That makes LDL circulate a lot 
in the plasma and drives hypercholesterolemia 
(Kapourchali et al., 2014). 

The green coffee extract could reduce the triglyceride 
level, but not with an HDL level. These results are in line 
with previous research, where green coffee extract 
could decrease all lipid profiles in high-fat feed induced 
rats, except HDL (Christianty et al., 2020). Another 
study showed that the ethanol extract of green coffee 
beans at doses of 200 and 400 mg/kg BW could 
significantly reduce triglyceride levels (Shimoda et al., 
2006). A slightly different result was found in the study 
conducted by Setyono and colleagues (2014), where 
giving green coffee ethanol extract at a dose of 400 
mg/kg BW was more efficient in increasing HDL 
significantly in white rats induced by a high-fat diet. 
Still, there was no difference in lowering triglycerides 
(Setyono et al., 2014). This difference is influenced by 
its habitat and the processing of coffee. The difference 
in altitude where it grows will also affect the levels of 
active compounds in a plant, as well as the processing.  

The increase in triglyceride levels is influenced by the 
rise in energy intake from the high-fat feed given. It can 
increase the activity of lipogenesis so that more free 
fatty acids are formed. The mobilisation of free fatty 
acids to the liver will also increase, and then it will be 
esterified with glycerol to form triglycerides. 
Meanwhile, HDL levels are more influenced by 
triglyceride metabolism due to lipoprotein lipase 
activity (Rodwell et al., 2018). 

The green coffee extract could also lower the index 
atherogenic. Based on lipid profile, only the triglyceride 
level was affected due to differences in treatment, 
whereas HDL was not. Of course, it will affect the AIP, 
which is the result of the ratio logarithm of triglyceride 
and HDL levels. The higher the triglyceride level, the 
greater the atherogenic index value. Otherwise, the 
higher the HDL level, the smaller the AIP value. The AIP 
describes the distribution of lipids and lipoproteins in 
the body, which correlates significantly with the 
presence of risk factors for atherosclerosis, such as 
gender, age, dyslipidemia, and diabetes, as well as 
coronary angiography (Frohlich & Dobiasova, 2003). 
Also, the atherogenic index can be used as a parameter 
for routine daily monitoring, especially in patients with 
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other risk factors for cardiovascular disease 
(Niroumand et al., 2015). Compared to different 
parameters, the AIP has the most excellent sensitivity 
(84%) for predicting atherogenicity and the incidence of 
cardiovascular disease (Khazaál, 2013) and has the 
largest correlation coefficient compared to other lipid 
ratio parameters to the incidence of coronary artery 
disease (Bhardwaj, 2013). 

From the results above, all of the groups are at low risk 
of developing a cardiovascular event. This was 
potentially due to the introduction of high-fat feed for 
only 21 days. The low atherogenic index in this study 
suggests that the risk of developing atherosclerosis and 
cardiovascular disease is still lacking.  

The previous study showed that green coffee was 
known to improve inflammation and abnormalities in 
the heart, liver, and diastolic stiffness without 
increasing glucose sensitivity or lipid profiles in rats 
with metabolic syndrome (Bhandarkar et al., 2019a). 
Chlorogenic acid, as the main component of green 
coffee, can improve left ventricular diastolic stiffness by 
reducing collagen deposition and inflammatory cell 
infiltration in the left ventricle in high-fat feed rats 
(Bhandarkar et al., 2019b) and reducing interstitial 
collagen accumulation of the heart in an isoproterenol-
induced myocardial infarction model in rats (Akila et al., 
2017). 

The AIP and cardiac histopathological feature 
improvement were presumed due to the main active 
compound in green coffee, namely chlorogenic acid. 
This compound is known to have a primary 
hypocholesterolemic effect and secondary effects such 
as atheroscleroprotective, cardioprotective, and 
hepatoprotective. The mechanism was presumed to 
increase the use of fatty acids in the liver through 
upregulation of peroxisome proliferation-activated 
receptor α (PPAR α) mRNA (Wan et al., 2012). Also, 
chlorogenic acid can activate AMPK (Ong et al., 2013), 
which causes metabolic responses, such as inhibiting 
fatty acid synthesis (through inhibition of fatty acid 
synthase) and increasing fatty acid oxidation (by 
increasing carnitine palmitoyltransferase (CPT) 
activity), inhibits lipolysis (through inhibition hormone-
sensitive lipase (HSL)), and triglyceride synthesis (Meng 
et al., 2013). 

 

Conclusion 

This study concluded that green coffee extract has the 
potential to be developed as a protective agent against 
cardiovascular function through a series of advanced 
preclinical and clinical studies. 
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