


CiteScore

�.� =

Calculated on �� May, ����

CiteScoreTracker ����

�.� =

Last updated on �� July, ���� • Updated monthly

Source details

Open Access

Journal of Advanced Pharmaceutical Technology and Research

Years currently covered by Scopus: from ���� to ����
Publisher: Wolters Kluwer Health
ISSN: ����-���� E-ISSN: ����-����
Subject area: Pharmacology, Toxicology and Pharmaceutics: Pharmaceutical Science

Source type: Journal



View all documents ▻ Set document alert  Save to source list

CiteScore ����

�.� 

SJR ����

�.��� 

SNIP ����

�.��� 

CiteScore CiteScore rank & trend Scopus content coverage

���� 

��� Citations ���� - ����

��� Documents ���� - ����



��� Citations to date

��� Documents to date

CiteScore rank ����

Category Rank Percentile

Pharmacology,
Toxicology and
Pharmaceutics

 
����/��� ��rd

 



Pharmaceutical
Science

▻View CiteScore methodology ▻CiteScore FAQ �Add CiteScore to your site

https://www.scopus.com/source/citedby.uri?sourceId=19700201137&docType=ar,re,cp,dp,ch&citedYear=2024,2023,2022,2021&years=2024,2023,2022,2021&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=19700201137&years=2024,2023,2022,2021&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/source/citedby.uri?sourceId=19700201137&docType=ar,re,cp,dp,ch&citedYear=2024,2023,2022,2021&years=2024,2023,2022,2021&pubstageExclusions=aip
https://www.scopus.com/source/citedby.uri?sourceId=19700201137&docType=ar,re,cp,dp,ch&citedYear=2024,2023,2022,2021&years=2024,2023,2022,2021&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=19700201137&years=2024,2023,2022,2021&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=19700201137&years=2024,2023,2022,2021&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic


Terms and conditions Privacy policy

All content on this site: Copyright © ���� Elsevier B.V. , its licensors, and contributors. All rights are reserved, including those for text
and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.
We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語版を表⽰する

查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://blog.scopus.com/
https://blog.scopus.com/
https://blog.scopus.com/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/
https://service.elsevier.com/app/overview/scopus/
https://service.elsevier.com/app/overview/scopus/
https://service.elsevier.com/app/overview/scopus/




Editorial Board : Journal of Advanced
Pharmaceutical Technology & Research
Advertisement

Editorial Board
Editor-in-Chief
Dr. Upendra Nagaich
M.Pharm., Ph.D., FSPER
Professor & Research Coordinator,
Amity Institute of Pharmacy, Amity University,
Noida (U.P.) India
& National Secretary, Society of Pharmaceutical Education & Research (SPER), India

Executive Editors
Dr. Paul Wan Sia Heng
Department of Pharmacy,
National University of Singapore,
Singapore

Dr. Jaya Pandey
School of Studies in Pharmaceutical Sciences,
Jiwaji University,
Gwalior (M.P.) India
Associate Editor
Dr. Vandana Chaudhary
School of Pharmacy,
Pharmacy Australia Centre of Excellence,
The University of Queensland,
Brisbane, Australia

Consultant Editor
Prof. (Dr.) Laszlo Endrenyi
Professor Emeritus
Department of Pharmacology & Toxicology
University of Toronto, Toronto, Canada

Section Editors (Alphabetical Order)
Dr. Ikoni Ogaji
Dept. of Pharmaceutics & Pharmaceutical Technology,
Faculty of Pharmaceutical Sciences,
University of Jos, Nigeria

Dr. Ke Li
J. David Gladstone Institutes,
San Francisco, California, USA

Editorial Board : Journal of Advanced Pharmaceutical Technology &... https://journals.lww.com/JAPTR/pages/editorialboard.aspx

1 of 6 02/08/2024, 09:27

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstvteUI9Qel8K1dRxasrM8x8BL-lGSAGL8Rr2VTwawQ_vr7arEnfJpl5En1b6Fu8fVAJYU50_bwRZ1QgTvAHOKyVPR4QdIvWHNXvw0lWgUq6QTjSdL2o3zxVxfSi68RRcBXkssdTU9z891RJcJ_H9zDHgAxQ79-umRRUQCy8UZDGqocialfG8CJVx9cqTEOU7Ksuxk-bl4oDgOOoTVk0TWTcwIvA7obVB3rLAa23NuufKtOThlkHus3BI0MQCZcLOmZyxXvdfpKRm1YJIu91qR7Gr3_17kJFElVXZwOtDrfHE-OVlA_whKJeAohe3f7MKZxi9xxbCAXfX6QTMQjXcgLq07Z8KhETSKQmxK83VSxoDzzjJju1yHQZglMZDBdOTrX7mZ2Ow&sai=AMfl-YRpURR0CeRMp7S00VLj9cBZD-EqmeLDoeMbrOp70yliVUNoVH0zKIzED23XvWhNe7STbQvaQi5W1phMqV2I6t1sAygFqSL7qRLlW0w2kJgORAIFjRm3hoABXlfHK-5DtalIM04CbzUHuREnWoYWhhas&sig=Cg0ArKJSzHSTUkQic46t&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/subjects.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459c_lww.comcampaign_45049%26utm_term%3Dlww.com%26utm_content%3Dmakeityours_generalbannerads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstvteUI9Qel8K1dRxasrM8x8BL-lGSAGL8Rr2VTwawQ_vr7arEnfJpl5En1b6Fu8fVAJYU50_bwRZ1QgTvAHOKyVPR4QdIvWHNXvw0lWgUq6QTjSdL2o3zxVxfSi68RRcBXkssdTU9z891RJcJ_H9zDHgAxQ79-umRRUQCy8UZDGqocialfG8CJVx9cqTEOU7Ksuxk-bl4oDgOOoTVk0TWTcwIvA7obVB3rLAa23NuufKtOThlkHus3BI0MQCZcLOmZyxXvdfpKRm1YJIu91qR7Gr3_17kJFElVXZwOtDrfHE-OVlA_whKJeAohe3f7MKZxi9xxbCAXfX6QTMQjXcgLq07Z8KhETSKQmxK83VSxoDzzjJju1yHQZglMZDBdOTrX7mZ2Ow&sai=AMfl-YRpURR0CeRMp7S00VLj9cBZD-EqmeLDoeMbrOp70yliVUNoVH0zKIzED23XvWhNe7STbQvaQi5W1phMqV2I6t1sAygFqSL7qRLlW0w2kJgORAIFjRm3hoABXlfHK-5DtalIM04CbzUHuREnWoYWhhas&sig=Cg0ArKJSzHSTUkQic46t&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/subjects.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459c_lww.comcampaign_45049%26utm_term%3Dlww.com%26utm_content%3Dmakeityours_generalbannerads


Editorial Board Members (In Alphabetical Order)
Prof. (Dr.) A. N. Kalia
Vice-President, Society of Pharmacognosy,
Professor & Head
I.S.F. College of Pharmacy,
Moga (Punjab), India

Dr. Abdul Wahab
Department of Pharmacy
Kohat University of Science & Technology
Kohat, KPK, Pakistan

Prof. (Dr.) Arun Dharmarajan
Professor, School of Biomedical Sciences,
Faculty of Health Sciences,
Curtin University,
Perth, Australia

Prof. (Dr.) Ashoke Kumar Ghosh
Vice-Chancellor, IFTM University,
Moradabad (Uttar Pradesh), India

Prof. (Dr.) B. Mishra
Professor & Head
Department of Pharmaceutics, Indian Institute of Technology,
Banaras Hindu University,
Varanasi (Uttar Pradesh), India

Prof. B. G. Shivananda
Secretary, APTI
Bangalore (Karnataka), India

Prof. (Dr.) Bharat B. Aggarwal
Professor of Cancer Medicine & Chief, Cytokine Research Laboratory
The University of Texas
Texas, USA

Dr. Bhaswat Sundar Chakraborty
Senior VP & Chairman, R&D Core Committee
Cadila Pharmaceuticals Ltd.
Ahmedabad (Gujarat), India

Prof. (Dr.) C. K. Kokate
National Advisor, Society of Pharmacognosy, Vice-Chancellor, KLE University,
Belgaum (Karnataka), India

Prof. (Dr.) Cedric Pearce
Adjunct Professor
University of North Carolina, CEO, Mycosynthetix Inc.
North Carolina, USA
[Associate Editor, Journal of Natural Products]

Prof. (Dr.) Ciddi Veeresham
Professor, University College of Pharmaceutical Sciences,
Kakatiya University,
Warangal (Andhra Pradesh), India

Dr. Dâmaris Silveira

Editorial Board : Journal of Advanced Pharmaceutical Technology &... https://journals.lww.com/JAPTR/pages/editorialboard.aspx

2 of 6 02/08/2024, 09:27



Universidade de Brasilia
Brasilia, Brazil

Prof. (Dr.) Dilipkumar Pal
Professor, Dept. of Pharmaceutical Sciences,
Guru Ghasidas Vishwavidyalaya,
Bilaspur (Chhattisgarh), India

Prof. (Dr.) Divakar Goli
Associate Secretary, IPA
Secretary, Education Division, IPA

Professor & Principal
Acharya & B.M. Reddy College of Pharmacy,
Bangalore (Karnataka), India

Prof. (Dr.) G. K. Dash
Professor, Universiti Kuala Lumpur
Perak Darul Ridzuan, Malaysia

Prof. (Dr.) H. S. Buttar
Adjunct Professor,
School of Medicine,
University of Ottawa,
Ottawa, Canada

Kaushik Desai
Gen. Secretary, IPA
Immediate Vice President, IPA
Mumbai (Maharashtra), India

Prof. (Dr.) Mainul Haque
Professor, Universiti Sultan Zainal Abidin
Kuala Terengganu, Terengganu, Malaysia

Dr. Muhammad Akhlaq
University of Auckland
Auckland, New Zealand

Prof. (Dr.) N. Udupa
Professor & Research Director [Health Sciences]
Manipal University,
Manipal (Karnataka), India

Prof. (Dr.) Pornsak Sriamornsak
Professor, Department of Pharmaceutical Technology &,
Pharmaceutical Biopolymer Group (PBiG),
Faculty of Pharmacy, Silpakorn University,
Nakhon Pathom, Thailand

Dr. Rakesh Kumar Sharma
Scientist 'F', Director,
Defence Food Research Laboratory (DFRL),
Mysuru (Karnataka), India

Prof. (Dr.) Roop K. Khar
Former Professor, Department of Pharmaceutics,
Jamia Hamdard (Hamdard University)

Editorial Board : Journal of Advanced Pharmaceutical Technology &... https://journals.lww.com/JAPTR/pages/editorialboard.aspx

3 of 6 02/08/2024, 09:27



New Delhi, India

Prof. (Dr.) Roopa Karki
Professor & Head Department of Pharmaceutics,
Acharya & BM Reddy College of Pharmacy,
Bangalore (Karnataka), India
Prof. (Dr.) S. D. Tonpay
Former Professor & Head, Govt. Gajra Raja Medical College,
Gwalior (Madhya Pradesh), India

Prof. (Dr.) S. H. Ansari
Professor & Head,
Department of Pharmacognosy & Phytochemistry,
Jamia Hamdard (Hamdard University)
New Delhi, India

Prof. (Dr.) S. H. Mishra
Professor Emeritus, Faculty of Pharmacy,
The M. S. University of Baroda,
Vadodara (Gujarat), India

Prof. (Dr.) Satish Sardana
Immediate Past President, APTI (Haryana)
Director,
Amity Institute of Pharmacy, Amity University,
Manesar (Haryana), India

Prof. (Dr.) T. V. Narayana
President, IPA, Director
Vikas Institute of Pharmaceutical Sciences
Rajahmundry (Andhra Pradesh), India

Prof. (Dr.) V. K. Dixit
President, Society of Pharmacognosy,
Former Professor, Department of Pharmaceutical Sciences,
Dr. H. S. Gour University,
Sagar (M.P.), India

Prof. (Dr.) Y. K. Agrawal
Director, Institute of Research & Development,
Gujarat Forensic Sciences University,
Gandhinagar (Gujarat), India

Advertisement

Editorial Board : Journal of Advanced Pharmaceutical Technology &... https://journals.lww.com/JAPTR/pages/editorialboard.aspx

4 of 6 02/08/2024, 09:27

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstOK8-AuNDwen_x7YRsR1TCscPY0am9GYje0C0EUyvXUTG5Zh2iwkDnbx-ER7eXMfDJlhc88Ll8BXT5jFaSb_I6RJ5pJta2HVP1EzUTkdTLTh7eNRVKRI95ivr8WjxebqCPpgMueKaXfGbgFVRT_ZCM4W7zM2NOBVv79chww3LBbGXAYZBhK0475RoUKoSrUVhaRMy9f32zeO3_336HBO_yfdNT0CS3iHjlDEFFUKYSvseSWkQvEc0a-v5MGGt2jTF-kPufaBJ5cPENwtWvIZvDrFY0nBIuWIvHKfi49xAG67HtAUYTOePn8u--Sf9CB1HKHZZnuSKWMchuKOUQaufKQf8BIZFxlklvIDacqWbR8hWLgnrH1HekbnZRCibD13-x0W8eNGyo&sai=AMfl-YSHWdaH1HXdyHddsBzLRXNix43O5vMSe2IwhSq4jky0WwsibDXgzVdEpqxEIKTk8ECUs9fkj6h4UV5JXSYR5PwaZIzbkjwd4y0SvpsU4hIM1t8yMRGzoFNE9juLJItc43WbwvTPA6GPPMmwFZFmZqWT&sig=Cg0ArKJSzIPhepNl_qRF&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/register.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_4-q241_lww.comcampaign_45337%26utm_term%3Dlww.com%26utm_content%3Dregistrationbannerads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstOK8-AuNDwen_x7YRsR1TCscPY0am9GYje0C0EUyvXUTG5Zh2iwkDnbx-ER7eXMfDJlhc88Ll8BXT5jFaSb_I6RJ5pJta2HVP1EzUTkdTLTh7eNRVKRI95ivr8WjxebqCPpgMueKaXfGbgFVRT_ZCM4W7zM2NOBVv79chww3LBbGXAYZBhK0475RoUKoSrUVhaRMy9f32zeO3_336HBO_yfdNT0CS3iHjlDEFFUKYSvseSWkQvEc0a-v5MGGt2jTF-kPufaBJ5cPENwtWvIZvDrFY0nBIuWIvHKfi49xAG67HtAUYTOePn8u--Sf9CB1HKHZZnuSKWMchuKOUQaufKQf8BIZFxlklvIDacqWbR8hWLgnrH1HekbnZRCibD13-x0W8eNGyo&sai=AMfl-YSHWdaH1HXdyHddsBzLRXNix43O5vMSe2IwhSq4jky0WwsibDXgzVdEpqxEIKTk8ECUs9fkj6h4UV5JXSYR5PwaZIzbkjwd4y0SvpsU4hIM1t8yMRGzoFNE9juLJItc43WbwvTPA6GPPMmwFZFmZqWT&sig=Cg0ArKJSzIPhepNl_qRF&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/register.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_4-q241_lww.comcampaign_45337%26utm_term%3Dlww.com%26utm_content%3Dregistrationbannerads


Back to Top

Never Miss an Issue

Get new journal Tables of Contents sent right to your email inbox Type your email

Get New Issue Alerts

Browse Journal Content

• Register on the website
• Get eTOC Alerts

Customer Service

• Contact us at:
◦ Support:

Submit a Service Request
◦ TEL:

800-638-3030 (within the USA)
301-223-2300 (outside of the USA)

• Manage Cookie Preferences

• Privacy Policy
• Legal Disclaimer
• Terms of Use
• Open Access Policy

• Your California Privacy Choices

• Copyright © 2024
• Journal of Advanced Pharmaceutical Technology & Research | Published by Wolters Kluwer - Medknow

Advertisement
Close

Editorial Board : Journal of Advanced Pharmaceutical Technology &... https://journals.lww.com/JAPTR/pages/editorialboard.aspx

5 of 6 02/08/2024, 09:27

https://journals.lww.com/japtr/pages/register.aspx?ContextUrl=%2fJAPTR%2fpages%2feditorialboard.aspx
https://journals.lww.com/japtr/pages/register.aspx?ContextUrl=%2fJAPTR%2fpages%2feditorialboard.aspx
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
https://www.tfaforms.com/4966570
https://www.tfaforms.com/4966570
https://journals.lww.com/japtr/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/terms.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/terms.aspx
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://privacyportal-de.onetrust.com/webform/2217e117-526b-4696-8a98-8c402f8f2b81/5b049ba3-0106-4b77-a7da-5d12238c90a4
https://privacyportal-de.onetrust.com/webform/2217e117-526b-4696-8a98-8c402f8f2b81/5b049ba3-0106-4b77-a7da-5d12238c90a4
https://www.medknow.com/
https://www.medknow.com/


Current Issue : Journal of Advanced
Pharmaceutical Technology & Research
Previous Issue

Jul-Sep 2024 - Volume 15 - Issue 3
pp: 135-241
Table of Contents Outline
eTOC Alerts
Contributor Index
Advertisement

Review Article

Gene polymorphism impact on opioid analgesic usage

Widjaja, Sry Suryani; Ichwan, Muhammad; Chowbay, Balram; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):135-138, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

1 of 8 02/08/2024, 09:26

https://journals.lww.com/japtr/toc/2024/15020
https://journals.lww.com/japtr/toc/2024/15020
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl29$g_b5bc12c5_6238_421f_8c4d_8e3ec1c52ac3$ctl00$lnkbtnTOC", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl29$g_b5bc12c5_6238_421f_8c4d_8e3ec1c52ac3$ctl00$lnkbtnTOC", "", true, "", "", false, true))
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
https://journals.lww.com/japtr/pages/contributorindex.aspx?year=2024&issue=15030
https://journals.lww.com/japtr/pages/contributorindex.aspx?year=2024&issue=15030
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss-WXa8sDy2QnRGk_OqyWj6MgGrZAAW6BA4W0aVHOI8kpC47ALya4Cs2_-DKX1a26mlu8-Em5vneECNr8YfZ9cr5_g971vj_PbE__9c2flZ7IP6DkahW4XNeHB84CjkoT5ijTrET5eUlxTszMxjesiMd290w1LvsWj3lUT0Y5LI52BffYZ-s3VzTp2sNdBi5CRKOWqKwIA4pjXOf0pjkTHfCx-Uslk39S4-LRqL0_v71nF6nOn8GlJBrO-cChjjwfZLyWXDx9jYEGxmnKTlvFajPTC0pPAsC4fVpb2dkh4Zf3MJp5uSy1OrCA3SsEem7rWC850kvNwL-Jei9IEPAdtSNwzCGLMAZZCOkLvWNEvo9a7QX_jtLKU3vOTEyyFx8kQAlp5LRx42f3N2Caw2ccINTMq5&sai=AMfl-YRr-_KJWo3tmHCoN51spc_J7sg72TOG-iZ2r7NeSadc9yvTQQJkF2ym5FOUFCngL_tU6qmwHIu0ltXqTu8tlg9Oey_s-H3ySbu2est9MhzMdllLXpn01MJhWJqb5ppUwJ2zXNmd-MBMvtnxk0FOZ1ze&sig=Cg0ArKJSzKg4Mf3zd49Q&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/register.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_4-q241_lww.comcampaign_45337%26utm_term%3Dlww.com%26utm_content%3Dregistrationbannerads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss-WXa8sDy2QnRGk_OqyWj6MgGrZAAW6BA4W0aVHOI8kpC47ALya4Cs2_-DKX1a26mlu8-Em5vneECNr8YfZ9cr5_g971vj_PbE__9c2flZ7IP6DkahW4XNeHB84CjkoT5ijTrET5eUlxTszMxjesiMd290w1LvsWj3lUT0Y5LI52BffYZ-s3VzTp2sNdBi5CRKOWqKwIA4pjXOf0pjkTHfCx-Uslk39S4-LRqL0_v71nF6nOn8GlJBrO-cChjjwfZLyWXDx9jYEGxmnKTlvFajPTC0pPAsC4fVpb2dkh4Zf3MJp5uSy1OrCA3SsEem7rWC850kvNwL-Jei9IEPAdtSNwzCGLMAZZCOkLvWNEvo9a7QX_jtLKU3vOTEyyFx8kQAlp5LRx42f3N2Caw2ccINTMq5&sai=AMfl-YRr-_KJWo3tmHCoN51spc_J7sg72TOG-iZ2r7NeSadc9yvTQQJkF2ym5FOUFCngL_tU6qmwHIu0ltXqTu8tlg9Oey_s-H3ySbu2est9MhzMdllLXpn01MJhWJqb5ppUwJ2zXNmd-MBMvtnxk0FOZ1ze&sig=Cg0ArKJSzKg4Mf3zd49Q&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/register.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_4-q241_lww.comcampaign_45337%26utm_term%3Dlww.com%26utm_content%3Dregistrationbannerads
https://journals.lww.com/japtr/fulltext/2024/15030/gene_polymorphism_impact_on_opioid_analgesic_usage.1.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/gene_polymorphism_impact_on_opioid_analgesic_usage.1.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/gene_polymorphism_impact_on_opioid_analgesic_usage.1.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/gene_polymorphism_impact_on_opioid_analgesic_usage.1.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/gene_polymorphism_impact_on_opioid_analgesic_usage.1.aspx


Bioadhesive polymer in antifungal drug delivery for therapeutic treatment of
candidiasis

Roslan, Muhamad Naquib Faisal; Naharudin, Idanawati; Musa, Nafisah; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):139-143, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Table of Contents Outline | Back to Top

Original Article

Botanical and pharmacognostic investigation of Strobilanthes kalimantanensis

Prabowo, Wisnu Cahyo; Kuncoro, Hadi; Irawan, Budi; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):144-149, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Genetic analysis: therapeutic drug monitoring of metformin and glimepiride on
diabetic patients’ plasma including genetic polymorphism

Ibrahim, Areen; Odeh, Mohanad; Mallah, Eyad; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):150-155, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Inhibitory effects against zoonotic bacteria by Oroxylum indicum ointment and
effects to dog wound

Sithisarn, Patchima; Rojsanga, Piyanuch; Ruenraroengsak, Pakatip; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):156-160, Jul-Sep 2024.

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

2 of 8 02/08/2024, 09:26

https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/bioadhesive_polymer_in_antifungal_drug_delivery.2.aspx
javascript:anavShowTOC();
javascript:anavShowTOC();
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/botanical_and_pharmacognostic_investigation_of.3.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_analysis__therapeutic_drug_monitoring_of.4.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx


• Abstract
• Favorite

• PDF

• Permissions

• Open

Comparing monotherapy with tadalafil or tamsulosin in men with benign prostatic
hyperplasia: A case–control study

Fawzi, Hayder Adnan; Akram, Saif Nabeel; Talib, Aya Fawzi; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):161-165, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Exploring the antioxidant potential of Moringa oleifera leaf extracts mitigating
doxorubicin-induced cardiotoxicity in male rats

Obeid, Ruaa Ali; Mohammed, Rusul Ahmed; Kaskoos, Raad A.; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):166-170, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Potential antioxidant and antiradical agents from Allium ascalonicum: Superoxide
dismutase and density functional theory in silico studies

Ajiati, Dwipa; Sumiarsa, Dadan; Amin, Meiny Faudah; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):171-176, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Potential target and mechanism exploration from α-mangostin against triple-
negative breast cancer: An in silico study

Rivaldo, Rafly Mochamad; Chandra, Paulus

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

3 of 8 02/08/2024, 09:26

javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/inhibitory_effects_against_zoonotic_bacteria_by.5.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/comparing_monotherapy_with_tadalafil_or_tamsulosin.6.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/exploring_the_antioxidant_potential_of_moringa.7.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_antioxidant_and_antiradical_agents_from.8.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx


Journal of Advanced Pharmaceutical Technology & Research. 15(3):177-184, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Evaluation of the methanol extract of BaiYangJie: Toxicology and protective effect
against acute kidney injury

Li, Jiaxin; Zhou, Lingjuan; Wang, Jinhui; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):185-193, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Effect of hesperidin in the prevention of aluminum chloride-induced testicular
dysfunction in rats

Parasuraman, Subramani; Huey, Loh Yee; Jee, Yap Shen

Journal of Advanced Pharmaceutical Technology & Research. 15(3):194-199, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Role of Moringa oleifera irrigation solution on the cell metabolism change of
Streptococcus mutans

Soraya, Cut; Batubara, Fitri Yunita; Nasroen, Saskia L.; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):200-207, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Nephroprotective effect of sugarcane (Saccharum officinarum L.) leaves ethanol
extract on gentamicin-induced nephrotoxicity in rats

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

4 of 8 02/08/2024, 09:26

javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/potential_target_and_mechanism_exploration_from.9.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/evaluation_of_the_methanol_extract_of_baiyangjie_.10.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/effect_of_hesperidin_in_the_prevention_of_aluminum.11.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/role_of_moringa_oleifera_irrigation_solution_on.12.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx


Dewi, Ika Puspita; Aldiana, Merinda; Viadina, Zildjian Adela; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):208-213, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

New method to induce neurotrophin gene expression in human adipose-derived
stem cells in vitro

Altememy, Dhiya; Kashani, Maryam Haji Ghasem; Fateme, Amirahmadi; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):214-219, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Physical characteristics of quercetin pulmospheres using combination of alginate-
carrageenan: Effect of polymer concentration

Hariyadi, Dewi Melani; Fawwaz, Lubby Razan; Fattah, Abdul; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):220-224, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Genetic polymorphism and immunological evaluation of PD-1 in Iraqi patients
with acute myeloid leukemia

Mahmood, Aseel S.

Journal of Advanced Pharmaceutical Technology & Research. 15(3):225-230, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Enhancing antioxidant properties of lime juice powder through polyelectrolyte
microparticles of chitosan-alginate: Formulation, characterization and stability

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

5 of 8 02/08/2024, 09:26

javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/nephroprotective_effect_of_sugarcane__saccharum.13.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/new_method_to_induce_neurotrophin_gene_expression.14.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/physical_characteristics_of_quercetin_pulmospheres.15.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/genetic_polymorphism_and_immunological_evaluation.16.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx


study

Rahmiati, Nur; Sari, Retno; Wahyuni, Tutik Sri; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):231-236, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Table of Contents Outline | Back to Top

Short Communication

Glucomannan is a promising isoniazid’s enhancer that inducing macrophage
phagocytosis

Novita, Bernadette Dian; Wasiyastuti, Widya; Tjahjono, Yudy; More

Journal of Advanced Pharmaceutical Technology & Research. 15(3):237-241, Jul-Sep 2024.

• Abstract
• Favorite

• PDF

• Permissions

• Open

Table of Contents Outline | Back to Top
Advertisement

Back to Top

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

6 of 8 02/08/2024, 09:26

https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/enhancing_antioxidant_properties_of_lime_juice.17.aspx
javascript:anavShowTOC();
javascript:anavShowTOC();
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
https://journals.lww.com/japtr/fulltext/2024/15030/glucomannan_is_a_promising_isoniazid_s_enhancer.18.aspx
javascript:anavShowTOC();
javascript:anavShowTOC();
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstPEKlW0TfAvX5WYWCuUKZSJXm0Wx0o2NFOirZjSlIuMFS0HbsoHn1jkMCq-8pJ8zE1B4dkgAKVdoN6EkXN_ofwWv7p6V3SQRWaDjFa3w-g2kCnQM_8IVeXGPcUXdCIx-I-EdVsh_7gZCwNoetzQPIaoU1EpJrieLVgRxoI0ygZAhy3BsX8caXJJ9sY1hAizSXV3hPyLAfqNNsJM0d6sKR25wARDycoKh8r9I_tpTik9LjofHiVcAC-pbr4nvQ1ndCpAPxyaCuBDvBcdMO_skoAqZ7h4zQMMHh16ww-63vrEueQfqMl4P_RruyZ9zbbx0eMp9K-7A88aOxadMkA2SL664P5m8kILK0fAQ1SEPbaBIUCAeTnwG-rnF4YFchXfN4PZfQ4Ac90PhErH_1zdWCcoFID&sai=AMfl-YRTSvnbNzJ6IrdN8V1wZYXhayHa4CUwoUg3Ccl8dTK9ud9lAW2RLNLkHHe8ZZ0d4QYWeZ8xKbkeFlamtupWSxSvCq6m06nExkgW_CMHu9WX6IlG_10ZJ1ZbcxYL3LRlYN-g6kzUd-A1Fwu9OhM1TOGN&sig=Cg0ArKJSzLwYLNcyNg4m&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/subjects.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459c_lww.comcampaign_45049%26utm_term%3Dlww.com%26utm_content%3Dmakeityours_generalbannerads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstPEKlW0TfAvX5WYWCuUKZSJXm0Wx0o2NFOirZjSlIuMFS0HbsoHn1jkMCq-8pJ8zE1B4dkgAKVdoN6EkXN_ofwWv7p6V3SQRWaDjFa3w-g2kCnQM_8IVeXGPcUXdCIx-I-EdVsh_7gZCwNoetzQPIaoU1EpJrieLVgRxoI0ygZAhy3BsX8caXJJ9sY1hAizSXV3hPyLAfqNNsJM0d6sKR25wARDycoKh8r9I_tpTik9LjofHiVcAC-pbr4nvQ1ndCpAPxyaCuBDvBcdMO_skoAqZ7h4zQMMHh16ww-63vrEueQfqMl4P_RruyZ9zbbx0eMp9K-7A88aOxadMkA2SL664P5m8kILK0fAQ1SEPbaBIUCAeTnwG-rnF4YFchXfN4PZfQ4Ac90PhErH_1zdWCcoFID&sai=AMfl-YRTSvnbNzJ6IrdN8V1wZYXhayHa4CUwoUg3Ccl8dTK9ud9lAW2RLNLkHHe8ZZ0d4QYWeZ8xKbkeFlamtupWSxSvCq6m06nExkgW_CMHu9WX6IlG_10ZJ1ZbcxYL3LRlYN-g6kzUd-A1Fwu9OhM1TOGN&sig=Cg0ArKJSzLwYLNcyNg4m&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/subjects.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459c_lww.comcampaign_45049%26utm_term%3Dlww.com%26utm_content%3Dmakeityours_generalbannerads


Never Miss an Issue

Get new journal Tables of Contents sent right to your email inbox Type your email

Get New Issue Alerts

Browse Journal Content

• Register on the website
• Get eTOC Alerts

Customer Service

• Contact us at:
◦ Support:

Submit a Service Request
◦ TEL:

800-638-3030 (within the USA)
301-223-2300 (outside of the USA)

• Manage Cookie Preferences

• Privacy Policy
• Legal Disclaimer
• Terms of Use
• Open Access Policy

• Your California Privacy Choices

• Copyright © 2024
• Journal of Advanced Pharmaceutical Technology & Research | Published by Wolters

Kluwer - Medknow

Advertisement
Close

Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

7 of 8 02/08/2024, 09:26

https://journals.lww.com/japtr/pages/register.aspx?ContextUrl=%2fjaptr%2fpages%2fcurrenttoc.aspx
https://journals.lww.com/japtr/pages/register.aspx?ContextUrl=%2fjaptr%2fpages%2fcurrenttoc.aspx
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Journal of Advanced Pharmaceutical Technology & Research','japtr','eTOC', 'eTOC');;
https://www.tfaforms.com/4966570
https://www.tfaforms.com/4966570
https://journals.lww.com/japtr/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/terms.aspx
https://journals.lww.com/japtr/_layouts/oaks.journals/terms.aspx
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://privacyportal-de.onetrust.com/webform/2217e117-526b-4696-8a98-8c402f8f2b81/5b049ba3-0106-4b77-a7da-5d12238c90a4
https://privacyportal-de.onetrust.com/webform/2217e117-526b-4696-8a98-8c402f8f2b81/5b049ba3-0106-4b77-a7da-5d12238c90a4
https://www.medknow.com/
https://www.medknow.com/


Current Issue : Journal of Advanced Pharmaceutical Technology & R... https://journals.lww.com/japtr/pages/currenttoc.aspx

8 of 8 02/08/2024, 09:26

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsssIJrQyZBimk6LsRkl6ULCIAPrcXNUFlnogNDn76mjJEcp2Dmd4_RWmw42DK9Rclzw7n9P0G39O-DyDY1lS5rHtlaFW5-SsRSXdNdLygwk7Kes2ShsjGSA5UUPmSDu2t_krCFI88YOYT0nOUQXRdRpF-a60dSdj9VEN-ekEm_P-EtxpwtWO52m9PmzNz7RotLgcBZQe_EJl9MxPFRRmPAylTGgiGypcACGwdBYicmYpvizj02QQ9Gpd9gQDBdPB8vAMD0p2JtMilECb7Wo4jJYxzt-udwt24JXRbAC12GO0Cf09JaZwBYehm3mwuZE5EnhLF26jioprVPHjnBrbM8pr924XtKuv02wr-zns6bcfK1x1JQpFUyFZ6r9l2hvNU_rlfhufUw&sai=AMfl-YQTuNrqZxJDMGU44Wt9t09n3GyhNLoKT7A5oARzl6NgrsKapMiBM3Bn3KFnvZ35uIF_hOMU6FFGgFUsBdzNOteDVs0hSjdUjx3v0k8P3fNTf9AONyNEDom4WcBcI2KSoJUY-MX4YS1oNzErbaNH5oeP&sig=Cg0ArKJSzJ__SqcXVnxe&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/default.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459a_lww.comcampaign_45048%26utm_term%3Dlww.com%26utm_content%3Datyourfingertips_generalbannerads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsssIJrQyZBimk6LsRkl6ULCIAPrcXNUFlnogNDn76mjJEcp2Dmd4_RWmw42DK9Rclzw7n9P0G39O-DyDY1lS5rHtlaFW5-SsRSXdNdLygwk7Kes2ShsjGSA5UUPmSDu2t_krCFI88YOYT0nOUQXRdRpF-a60dSdj9VEN-ekEm_P-EtxpwtWO52m9PmzNz7RotLgcBZQe_EJl9MxPFRRmPAylTGgiGypcACGwdBYicmYpvizj02QQ9Gpd9gQDBdPB8vAMD0p2JtMilECb7Wo4jJYxzt-udwt24JXRbAC12GO0Cf09JaZwBYehm3mwuZE5EnhLF26jioprVPHjnBrbM8pr924XtKuv02wr-zns6bcfK1x1JQpFUyFZ6r9l2hvNU_rlfhufUw&sai=AMfl-YQTuNrqZxJDMGU44Wt9t09n3GyhNLoKT7A5oARzl6NgrsKapMiBM3Bn3KFnvZ35uIF_hOMU6FFGgFUsBdzNOteDVs0hSjdUjx3v0k8P3fNTf9AONyNEDom4WcBcI2KSoJUY-MX4YS1oNzErbaNH5oeP&sig=Cg0ArKJSzJ__SqcXVnxe&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://lww.com/pages/default.aspx%3Futm_source%3Dhousead%26utm_medium%3Ddisplay%26utm_campaign%3Dhealth_hlrp_pr_medjnl_3-q459a_lww.comcampaign_45048%26utm_term%3Dlww.com%26utm_content%3Datyourfingertips_generalbannerads


171© 2024 Journal of  Advanced Pharmaceutical Technology & Research | Published by Wolters Kluwer - Medknow

Potential antioxidant and antiradical agents from 
Allium ascalonicum: Superoxide dismutase and density 

functional theory in silico studies

Abstract

Antioxidants are compounds that can inhibit excessive free radical reactions in the 
body. Excessive free radicals can cause system imbalances in the body which can 
trigger oxidative stress and cause serious illness. The limitations of antioxidants in the 
body can be overcome by consuming safe natural additional antioxidants that can be 
obtained from natural products. Isolating compounds of Allium ascalonicum leaves 
as antioxidant and antiradical agents in inhibiting excessive free radicals by in vitro 
and in silico.  The extracted compounds were purified by column chromatography. 
The compounds obtained were then characterized using ultraviolet, infrared, NMR, 
and mass spectrometry. Determination of antioxidant activity was carried out by 
in vitro using 2,2‑diphenyl‑1‑picrylhydrazyl (DPPH) and the non‑enzymatic superoxide 
dismutase (SOD) methods. The in silico study used the density functional theory (DFT) 
calculation method with global descriptive parameters (GDP), donor acceptor map 
(DAM), and frontier molecular orbitals (FMO) analysis. Three compounds have been 
isolated, of which compound 1 is a new compound. In the DPPH method, compound 
1 has more strong antioxidant activity than others, as well as in the non‑enzymatic 
SOD method.  Whereas, in the DFT calculation shows that compound 1 has the best 
reactivity and stability between other compounds and was categorized as the best 
antiradical.  Compound 1 has the highest antioxidant activity compared to the other 
compounds by in vitro both the DPPH and non‑enzymatic SOD methods. In silico, 
compound 1 has the potential as the best antiradical.

Key words: Allium ascalonicum, antioxidant, density functional theory, oxidative stress, 
the nonenzymatic superoxide dismutase
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INTRODUCTION

Shallot (Allium ascalonicum L.) is a plant which is widely 
cultivated and used as a spice and believed to be a 
traditional medicine.[1] According to previous studies, A. 
ascalonicum bulbs contain several important compounds 
that have potential as natural antioxidant compounds.[2]
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Antioxidants are compounds that can inhibit the occurrence 
of free radical reactions in the body.[3] It is important to 
protect the body from free radicals that can harm and 
prevent the body from oxidative stress that causes several 
serious diseases such as premature aging and cancer.[4] In 
addition, it is also caused by excessive production of reactive 
oxygen species.[5] Natural antioxidants can be obtained 
from fruits and vegetables because they contain important 
compounds which have an antioxidant activity.[6]

The antioxidant activity of a compound is influenced by 
its structure.  The more polar the compound, the greater 
its ability is as an antioxidant. The structure which 
contains many hydroxyl groups bound to aromatic 
rings or conjugated carbon double bonds that can easily 
donate hydrogen or electrons to stabilize radical atoms 
because it has good resonance ability.[7] In other studies, 
antioxidant activity assay is mostly conducted using the 
2,2-diphenyl-1-picrylhydrazyl (DPPH) method, which 
is considered more effective, easy, and cheap.[8] DPPH is 
a stable radical compound which has reactive nitrogen 
species.[9]  Another method used in this study is non-
enzymatic superoxide dismutase (SOD) or known as mimic 
SOD because it mimics the workings of the antioxidant 
testing method using the SOD enzyme.  In this method, 
the source of superoxide anion comes from riboflavin 
photoreduction and the role of SOD enzyme is replaced by 
secondary metabolite compounds.[10]

In recent years, many studies on antioxidants have used 
computational studies or better known as in silico studies 
to predict the antioxidant ability of a molecule because it is 
considered more effective and certainly more affordable. 
One method that is widely used to predict antioxidant 
reactivity and activity is density functional theory (DFT).[11,12] 
This method involves electron transfer ability and electron 
affinity in determining antioxidant ability.[13]  This study 
uses quantitative and qualitative approaches involving 
laboratory research. In addition to a new compound, the 
use of  mimic SOD (mSOD)  method in vitro and DFT in silico 
is a novelty of this study.

MATERIALS AND METHODS

Materials
The leaves of A. ascalonicum were obtained from Demak, 
Indonesia, which were then determined (No. 25/LBM/
IT/12/2021) at the Taxonomy Laboratory, Padjadjaran 
University, Indonesia.   Several organic solvents such as 
n-hexane, ethyl acetate (EtOAc), and methanol (MeOH) 
as well as several other chemicals, namely, Silica Gel 
60 (0.2–0.5 mm) and (0.063–0.200 mm), Silica ODS 
RP-18 (0.040–0.063 mm), KLT Gel 60 F254 plate and ODS 
RP-18 F254 S plate were used for extraction, fractionation 
and isolation processes.   In the process of identifying 
compound spots with KLT, 10% H2SO4 in ethanol (v/v) 

spotting solution was used, which was then monitored 
under UV light at λ 254 and 365 nm.    In vitro research, 
antioxidant activity test with DPPH and non-enzymatic 
SOD methods using several chemicals such as DPPH, 
methanol, riboflavin, phosphate buffer pH 7.4, TEMED, 
distilled water, and NBT.[10,14]   Materials for in silico study 
only require 3D-conformers of compounds 1–3 downloaded 
from PubChem in sdf format.

Extraction and isolation of Allium ascalonicum leaves
A. ascalonicum leaves were extracted using methanol. The 
methanol extract obtained was concentrated with a rotary 
evaporator at ± 50°C. The extract was partitioned using 
column chromatography (Silica G 60) with n-hexane, EtOAc, 
and MeOH to obtain fractions of each solvent. EtOAc and 
MeOH fractions were selected to be purified using Silica 
G 60 column chromatography (n-hexane-EtOAc) and ODS 
RP-18 (H2O-MeOH) to obtain pure compounds 1 and 2. 
Characterization of pure compounds was carried out using 
1H-NMR (JEOL, 500 MHz), ultraviolet-visible, infrared, and 
mass spectrometry.

A n t i o x i d a n t  a c t i v i t y  a s s a y s  u s i n g  t h e 
2,2‑diphenyl‑1‑picrylhydrazyl method
This method was carried out twice, in the preliminary test 
and the pure compounds. Solvent used is methanol and 
DPPH as a radical with variation of sample concentration. 
The absorbance measurement was conducted using a 
microplate reader at 510 nm after being left in a dark room 
for ± 30 min.  Percentage inhibition was calculated using the 
absorbance value of measurement result using (Acontrol − Asample)/
Acontrol × 100%. Whereas, the IC50 value was calculated using 
Y = ax + b, which is the result of the regression equation.[15]

Antioxidant activity assays using the mSOD method
Initially, we prepared sample solutions of compounds with 
varying concentrations. The concentration variation was 
done by microdilution. Then, the sample solution, MeOH, 
working solution A (aquabides, phosphate buffer pH 7.4, 
NBT, TEMED, Riboflavin) and B (aquabides, phosphate 
buffer pH 7.4, NBT, TEMED) were put into 96-well and 
then irradiated for 10–15 min in a closed box. Absorbance 
measurement was performed using a microplate reader at 
λ 550 nm to obtain percentage inhibition and IC50 value.

Study of antioxidant activity with density functional 
theory calculation by in silico
In this antioxidant activity study by in silico, we used DFT 
calculation with basis sets B3 LYP/6-31G (2d, 2p) using 
MarvinSketch, Gaussian 09 W, and GaussView 5.0. The 
calculation was carried out under gas phase conditions.[16] 
We used three analyses consisting of global descriptive 
parameters (GDP), donor acceptor map (DAM), and frontier 
molecular orbitals (FMO). The three analyses involved 
calculations and DAM diagrams as follows [Figure 1].
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RESULTS

Compounds 1 and 2 were obtained from the EtOAc fraction 
of the methanol extract of A. ascalonicum leaves. Meanwhile, 
compound 3 was obtained from the methanol fraction. 
Based on the characterization data, it shows that compound 
1 belongs to the aromatic compound group and compounds 
2–3 belongs to the steroid group.

  2-((2-hydroxyphenanthrene-1-yl) oxy)-2-oxoacetic acid (1) 
is a white crystal-shaped compound and has the molecular 
formula of C16H10O5; IR, νmax 1094 (C-O), 1494 (C = C), 1683, 
1701 (C = O) and 3453 cm − 1 (OH); MS, m/z 282 (M − H)+; 
It has the carbon sp2 at the shift δC 167.7 ppm which is a 
characteristic of the ester or carboxylic acid group.  Then, 
there are several characteristics of alkene and aromatic 
carbon at δC 121.6–135.6 ppm.[17]   According to the UV data 
of compound 1 at λmax 255 nm is the absorption band of the 
benzenoid indicating that compound 1 has a benzene ring. 
Based on the shift δC, compound 1 has eight methine (CH) 
and eight sp2 quaternary (Cq) carbons.[18] β-sitosterol (2), 
the white crystal-shaped compound, has the molecular 
formula of C29H50O; IR, νmax 1050 (C-O), 1381 (gem-dimethyl), 
1465 (C = C), 2937 (C-H) and 3429 cm−1 (OH); MS, m/z 
414 (M + H)+; These data provide information that compound 
2 has six methyl, eleven methylene, nine methine and three 
quaternary (Cq) carbons.[19]   Sitosterol-3-O-glucoside (3) 
is a white powder-shaped compound with the molecular 

formula of C35H60O6; IR, νmax 1021 (C-O), 1367 (gem-dimethyl), 
1639 (C = C), 2932 (C-H) and 3400 (OH); MS, m/z 
576 (M − H)+.[20]

Based on 1H and 13C-NMR analysis, compounds 2 and 3 
have almost the same chemical shift. However, compound 
3 has chemical shift that was the characteristics of glucoside 
at δC 61.5 (C-26), 73.9 (C-28), 77.2 (C-29, C-29a), 77.3 (C-30), 
and 101.2 ppm (C-31).[21] According to 13C-NMR, compound 
1 has carboxyl group at δC 167.7 ppm (C-12, C-12a).[22] 
Structures of compounds 1‑3 are shown in Figure 2.

DISCUSSION

Antioxidant activity assays of Allium ascalonicum leave 
compounds by in vitro
Table 1 shows that compound 1 has the best antioxidant 
activity among the other compounds in DPPH and non-
enzymatic SOD methods with IC50 of 76 and 40 µg/mL, 
respectively. The IC50 value of compound 1 indicates that 
the compound has strong antioxidant activity. Meanwhile, 
compounds 2–3 showed weak antioxidant activity in both 
methods. In this study, we used quercetin as a positive 
control in both methods because quercetin is known to 
have a strong antioxidant ability to inhibit free radicals.[14]

Based on Table 1, compound 1 has good activity because it 
is influenced by its structure. There are several influential 
groups from compound 1 that can affect antioxidant activity, 
namely the aromatic benzene ring, carbonyl groups, and 
phenol hydroxyl groups attached to it.[23] Compound 1 
could donate its electrons to stabilize radical atoms to 
become more stable.[24] Meanwhile, compounds 2–3 do 
not have an influential group to donate its electrons. 
Although compound 3 has some hydroxyl groups on the 

Figure 2: Compounds 1–3 were obtained from Allium ascalonicum leaves

Table 1: Data of antioxidant activity of 
compounds[1‑3]

Compounds IC50 (µg/mL)
DPPH SOD nonenzymatic

1 76 40
2 3273 3837
3 2500 10,000
Quercetin 3.8 5
DPPH: 2‑diphenyl‑1‑picrylhydrazyl, SOD: Superoxide dismutase, IC: Inhibitory 
concentration

Figure 1: Donor acceptor map analysis diagram used to determine 
antioxidant activity in silico
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glucoside substituents in its structure, it cannot conjugate 
and delocalize electrons when donating or transferring 
electrons.[25] Those functional groups have a relationship 
with the polarity of compounds and effect on antioxidant 
activity.[26] Figure 2 also shows that compound 1 is more 
polar than compounds 2 and 3. The more polar the 
compound, the easier it is to break hydrogen bonds and 
donate electrons.[27]

Antioxidant activity assay of Allium ascalonicum leave 
compounds by in silico
In the DFT calculation in this study, we used three analysis 
methods to determine and validate the results of antioxidant 
activity in vitro, namely, GDP, DAM, and FMO.

Global descriptive parameters
GDP calculation was obtained from single point energy 
value of each charge (neutral, anion, and cation) using 
formulas that were mentioned above (method section). 
Those parameters are used to predict reactivities and 
stability of compounds.[28] They consist of ionization 
potential (I), electron affinity (A), hardness (η), softness (S), 
electronegativity (χ), chemical potential (µ), and 
electrophilicity index (ω).[29] Table 2 shows that compound 
1 is more stable than compounds 2–3 as indicated by the 
higher hardness values than the others. The higher the 
hardness value, the more stable the compound. Stability can 
also be seen based on a more negative chemical potential 
value. Reactivity and stability greatly affect antioxidant 
activity as they are related to electron transfer in inhibiting 
radicals.[30]

Donor acceptor map
Determination of antioxidant activity based on DAM 
analysis is inseparable from the previous analysis, 
namely GDP. I and A values as in Table 2 were used to 

Table 2: The result of global descriptive 
parameter calculation
Parameters (eV) Compounds

1 2 3 Quercetin
I 10.85 7.62 7.51 9.43
A 1.12 −1.93 1.63 1.75
η 4.86 4.77 4.57 3.83
S 0.10 0.10 0.11 0.13
χ 5.99 2.84 2.94 5.59
µ −5.99 −2.84 −2.94 −5.59
ω 17.96 4.05 4.32 15.64

Table 3: The calculation results of compounds 
1–3 using donor acceptor map analysis
Compounds Ω− (eV) ω+ (eV) Ra Rd
1 7.29 1.30 0.62 2.08
2 2.86 0.02 0.01 0.82
3 2.98 0.04 0.02 0.85
Quercetin 7.35 1.75 0.84 2.10
Natrium 3.50 0.57 0.27 1.00
Flourin 10.68 2.09 1.00 3.05
Ra: Electron acceptor, Rd: Electron donor

Figure 3: The results of compounds 1–3 were obtained using donor 
acceptor map diagram analysis

Figure 4: Frontier molecular orbitals analysis of compounds 1–3 involved highest occupied molecular orbital‑lowest unfilled molecular orbital 
energy. HOMO: Highest occupied molecular orbital, LUMO: Lowest unfilled molecular orbital
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calculate electron donor (ω−) and electron acceptor (ω+) 
to obtain electron donor (Rd) and electron acceptor (Ra) 
index.[29,31] We determined these values using the formulas 
mentioned above. In this analysis, florin and sodium were 
also involved to obtain the Ra and Rd values.  Florin (F) 
represents an electron acceptor and sodium (Na) a good 
electron donor.[31] The Ra and Rd values that have been 
obtained as in Table 3, then plotted on the DAM diagram. 
Figure 3 shows that compound 1 is categorized as the best 
antiradical that acts as a good acceptor and donor based on 
the DAM diagram [Figure 1]. Meanwhile, compounds 2–3 
were categorized as a good antiradical with poor acceptor, 
good donor, and good antioxidant. When a molecule acts as 
a good electron donor and acceptor, it has high reactivity, so 
that hydrogen bonds can be broken more easily and donate 
electrons or hydrogen.[32]

Frontier molecular orbital
The third analysis is FMO which involves the highest 
occupied molecular orbital energy (HOMO)–the lowest 
unfilled molecular orbital energy (LUMO).  In this analysis, 
the reactivity of the compound can be seen from the energy 
gap between the HOMO-LUMO energies of the molecule. 
The lower the energy gap, the more reactive the molecule 
is.[32] HOMO-LUMO visualization can also shed light on 
orbital distribution and electron density. In addition, this 
analysis can show the active sites or radical attack sites 
in the molecule, qualitatively.[33] As shown in Figure 4, of 
the three compounds, compound 1 has a lower energy 
gap than the other two compounds and even lower than 
the positive control. This shows that compound 1 has the 
highest reactivity with an energy gap of 0.11 eV.[13] Figure 2 
shows that radicals can attack compound 1 at the aromatic 
ring and phenol hydroxyl group. Meanwhile, in compounds 
2 and 3, radicals can attack the cyclohexanol site. This can 
be seen from the orbital distribution in the HOMO-LUMO 
analysis as shown in Figure 4.

CONCLUSION

In this study, we have successfully isolated three compounds 
and one of them is a new compound. Based on the in vitro 
antioxidant activity test, compound 1 has strong antioxidant 
activity on DPPH and non-enzymatic SOD method. Based on 
in silico study, in GDP analysis, compound 1 has the highest 
reactivity and stability compared to other compounds. This 
is also reinforced by the results of FMO analysis which 
can be seen from the energy gap value. In DAM analysis, 
compound 1 is categorized as the best antiradical among the 
other. Thus, the antioxidant activity of compounds using 
in vitro methods does not correlate to certain analyses in in 
silico studies.
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