
 

 

  

Digital Repository Universitas JemberDigital Repository Universitas Jember

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


About the Journal 

The Pharmacy Education journal is a peer-reviewed, open-access journal.  The journal does not 

have article publication charges (APC) or subscription fees. It is published by the International 

Pharmaceutical Federation (FIP) and is aligned with a global mission of advancing education, 

practice, and science. The journal adheres to the principles of clinical and social pharmacy 

practice research as described in the Granada Statements. 

Pharmacy Education covers all aspects of pharmacy and pharmaceutical-related education, 

training, and workforce development. The journal's scope includes educational matters related to 

professional practice and pharmaceutical science. 

The journal is listed in EBSCO and indexed in the Emerging Sources Citation Index (ESCI – 

Web of Science), EMBASE, and SCOPUS.  

 

 

Dr Marwan El Akel, Editor 

Dr Sherly Meilianti, Production Editor 

Professor Ian Bates, Editor-in-Chief 

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://www.fip.org/
https://www.fip.org/
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2111
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=*Pharmacy%20Education
https://www.scopus.com/sources?sortField=numDocs&sortDirection=desc&isHiddenField=false&field=idTitle&idTitle=&idTitle=Pharmacy+Education%2321211&_openAccess=on&countField=&_bestPercentile=on&_quartile=on&_quartile=on&_quartile=on&_quartile=on&_type=on&_type=on&_type=on&_type=on&year=2018&offset=0&resultsPerPage=20
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Editorial Team  

Editor in Chief 

Prof Ian Bates, FIP Education, United Kingdom 

Journal Editor 

Dr Marwan El Akel, Pharmacy Education 

Senior Associate Editors 

Dr Andreia Bruno-Tomé, Monash University, Australia 

Assoc Prof Jennifer Marriott, Monash University, Australia 

Production Editor 

Dr Sherly Meilianti, Pharmacy Education 

Associate Editors 

Prof Joyce Addo-Atuah, Touro College of Pharmacy, 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 

Digital Repository Universitas JemberDigital Repository Universitas Jember

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


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 

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 

Dr M. Nazli Sencan, Acibadem University, Istanbul, Turkey 

Prof Abeer Al-Ghananeem, Sullivan University College of Pharmacy & Health Sciences 

Kentucky, USA 

 

Digital Repository Universitas JemberDigital Repository Universitas Jember

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


Vol. 23 No. 2 (2023): IAI Special Edition  

Published: 15-05-2023  

Special Edition  

 Evaluation of COVID-19 vaccine storage at community health centres in Mataram city  

Baiq Lenysia Puspita Anjani, Cyntiya Rahmawati, Baiq Nurbaety, Baiq Leny Nopitasari , Anna 

Pradiningsih (Author)  

p. 37-41  

 Impact of appropriate empirical antibiotics therapy on the clinical outcome of patients 
with urinary tract infections (UTIs)  

Fivy Kurniawati, Stephanus Manunggaling Ayun, Jesslyn Patricia (Author)  

p. 184-189  

 Optimisation of lozenge formulation from Citronella (Cymbopogon nardus (L.) Rendle) 
extract with various binding materials using a simplex lattice design method  

Reynelda Juliani Sagala, Pretty Falena Atmanda Kambira, Untung Gunawan, Sondang, G.O 

Ambarita (Author)  

p. 194-199  

 Profile of online drug purchasing in marketplace by students at a Faculty of Medicine and 
Health Sciences in Jakarta, Indonesia  

Fonny Cokro, Laurentine Belinda Arfenda, Hadiyanto (Author)  

p. 144-148  

 Acute and sub-chronic toxicity study of green coffee extract (Coffea canephora L.) on 
liver function of wistar rats  

Fransiska Maria Christianty, Fifteen Aprila Fajrin, Yearrika Rahayu Putria, Aida Nurmalita 

(Author)  

p. 78-83  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2030
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2035
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2035
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2041
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2041
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2046
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2046
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2017
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2017
http://repository.unej.ac.id/
http://repository.unej.ac.id/


 Translation, validation, and reliability of the Indonesian versionAssessment of Quality of 
Life-4 Dimensions (AQoL-4D)  

Gusti N.V. Achmad, R.M, Husna, Y. Priyandani, E. Zairina (Author)  

p. 9-13  

 Anti-inflammatory activity of Eucheuma denticulatum from Warambadi coast: In-vivo 
study model of carrageenan-induced paw oedema  

Erlia Anggrainy Sianipar, Adeline Jap (Author)  

p. 216-222  

 Total flavonoid content and in vitro study on the sunscreen activity of extracts of leaves 
of Elaeocarpus floribundus blume  

Rahayu Utami, Raynaldi Syahputra, Rahma Dona, Haiyul Fadhli, Mustika Furi, Ihsan Ikhtiarudin 

(Author)  

p. 118-121  

 Development of objective structured clinical examination-based assessment methods in 
drug information services lectures  

Yosef Wijoyo, Putu Dyana Christasani (Author)  

p. 113-117  

 Formulation of a gambier catechin-loaded nanophytosome and the MTT assay on HeLa 
cell lines  

Henny Lucida , Suci Hasani , Meri Susanti , Friardi Ismed (Author)  

p. 19-24  

 Modification of purple sweet potato starch (Ipomoea batatas L. Poir) with pragelatination 
and acetylation methods as disintegrant of paracetamol tablets  

Budipratiwi Wisudyaningsih, Nina Wijiani, Vita Anggraeni (Author)  

p. 207-211  

 Predicting factor analysis of gastrointestinal bleeding complication among hospitalised 
ischemic stroke patients  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2051
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2051
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2022
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2022
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2089
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2089
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2028
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2028
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2033
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2033
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2038
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2038
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2044
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2044
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Fivy Kurniawati, Erna Kristin, Rizaldy T. Pinzon, Sri Awalia Febriana (Author)  

p. 139-143  

 The effect of Aspergillus oryzae and Rhizopus aspergillus fermentation on daidzein 
content in edamame (glycine max)  

Endah Puspitasari, Fanitika Imansari, Banun Kusumawardani, Ika Rahmawati Sutejo (Author)  

p. 14-18  

 Analysis of total flavonoid content and antibacterial activity of the ethanolic extract of 
apu-apu herb (Pistia stratiotes) against Salmonella typhimurium  

Dewi Dianasari , Lilis Sapta Eka Lestari, Indah Yulia Ningsih (Author)  

p. 212-215  

 The impact of COVID-19 on the management of medicines at a public health centre: A 
showcase of pharmacist resilience  

Firiyal Okta Safarah, Yuni Priyandani, Umi Athiyah, Abdul Rahem, Anila Impian Sukorini, Andi 

Hermansyah (Author)  

p. 223-226  

 Correlation between clozapine use and metabolic syndrome in schizophrenic patients  

Woro Harjaningsih, Zullies Ikawati, Mustofa, Fitrianis, Rina Silfiana Khoirunnisa, Nida Istivada 

(Author)  

p. 103-112  

 Synthesis, molecular docking study, and in vivo biological evaluation of pyrazolopyridines 
derived from monocarbonyl curcumin analogues as potential anti-inflammatory agents  

Enda Mora, Hilwan Yuda Teruna, Neni Frimayanti , Ihsan Ikhtiarudin, Noval Herfindo, Adel Zamri 

(Author)  

p. 200-206  

 Evaluation of drug information services in self-medication services with the patient 
simulation method at community pharmacies  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2049
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2049
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2020
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2020
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2066
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2066
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2026
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2105
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2105
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2031
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2031
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Devi Ristian Octavia , Sri Bintang Sahara Maha Putra Kusuma Negara, Primanitha Ria Utami 

(Author)  

p. 92-97  

 In vitro antiplasmodial and toxicological activities of Vittaria anguste-elongata Hayata 
extracts  

Rudi Hendra, Rohimatul Khodijah, Hilwan Yuda Teruna (Author)  

p. 190-193  

 Pharmacy student knowledge level regarding the beyond-use date  

Baiq Nurbaety, Cyntiya Rahmawati, Baiq Lenysia Puspita Anjani, Baiq Leny Nopitasari, Dwi 

Monika Ningrum (Author)  

p. 60-64  

 The association between knowledge level and common cold self-medication behaviour 
among students of non-health faculty  

Devi Ristian Octavia , Pinasti Utami , Fitriana Yuliastuti (Author)  

p. 149-155  

 Adverse drug reactions evaluation of antimicrobials in COVID-19 inpatients using 
Modified Trigger Tool and Naranjo Algorithm  

Larasati Arrum Kusumawardani, Nisa Maria, Yoga Amarta (Author)  

p. 1-8  

 Cost effectiveness analysis of ceftriaxone and levofloxacin for therapy of urinary tract 
infection at Soebandi public hospital  

Ika Norcahyanti, Auralia Putri Pratama, Ema Rachmawati (Author)  

p. 98-102  

 Antioxidant and toxicological activities of Pyrossia lanceolata (L.) Farw. extracts  

Ika Ria Indriani, Hilwan Yuda Teruna, Rudi Hendra (Author)  

p. 174-178  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2036
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2036
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2042
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2047
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2047
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2018
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2018
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2061
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2061
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2023
http://repository.unej.ac.id/
http://repository.unej.ac.id/


 Synthesis of 3'-methoxy flavonol and its derivatives as potential inhibitors for Dengue 
NS2B/NS3 and molecular insight into binding interaction  

Neni Frimayanti, Ihsan Ikhtiarudin, Rahma Dona, Istiazah Putri, Abdi Wira Septama (Author)  

p. 231-243  

 Drug related problems in patients with pneumonia at Jasa Kartini Tasikmalaya city 
hospital  

Nur Rahayuningsih, Amalia Rahayu, Muharam Priatna (Author)  

 Hand sanitiser activity test of eucalyptus (Eucalyptus globulus) oil extract against Bacillus 
subtilis and Enterococcus faecalis bacteria  

Lukky Jayadi , Sandry Kesuma, Muhammad Hasan Wattiheluw (Author)  

p. 179-183  

 Morphology and physicochemical properties of starch extracted from Indonesian ginger  

Indah Yulia Ningsih , Dewi Dianasari , Mochammad Amrun Hidayat (Author)  

p. 47-52  

 Antibiotic use and antibiotic resistance profile of bacteria isolated from out-patients of 
Pakem primary healthcare, Yogyakarta  

Daru Estiningsih, Ika Puspitasari, Titik Nuryastuti, Endang Lukitaningsih (Author)  

p.156-162  

 The effectiveness of using digital applications for diabetes mellitus with augmented 
reality models as learning media in pharmacy education  

Adin Hakim Kurniawan, Nanda Puspita, Yusmaniar, Febrain Rajendra (Author)  

p. 53-59  

 Antibacterial properties of Pyrrosia longifolia extracts  

Rohimatul Khodijah, Yuli Haryani , Hilwan Yuda Teruna, Rudi Hendra (Author)  

p. 168-173  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2103
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2103
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2029
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2029
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2034
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2034
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2039
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2045
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2045
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2050
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2050
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2021
http://repository.unej.ac.id/
http://repository.unej.ac.id/


 Public perceptions about telemedicine services for COVID-19 self-isolating patients  

Devi Ristian Octavia , Liza Pristianty, Andi Hermansyah (Author)  

p. 227-230  

 Curcumin-mediated gene expression changes in Drosophila melanogaster  

Nurfadhilah Asfa, Ahmad Shayful Widianto, Muhammad Khadafi Anugrah Pratama, Reski Amalia 

Rosa, Ahmad Mu’arif, Risfah Yulianty, Firzan Nainu (Author)  

p. 84-91  

 Antioxidant activity of Loranthus ferrugineus twigs extracts  

Desy Ariani, M. Almurdani, Rudi Hendra, Hilwan Yuda Teruna (Author)  

p. 244-247  

 Fibrinolytic activity and molecular identification of PB-12 isolate from Papuma Coastal at 
Jember regency  

Evi Umayah Ulfa, Sattya Arimurti (Author)  

p. 31-36  

 Validation and determination of Daidzein in Aspergillus oryzae using thin-layer 
chromatography-densitometry  

Endah Puspitasari, Sutatik, Banun Kusumawardani, Ika Rahmawati Sutejo (Author)  

p. 42-46  

 Pineapple fruit extract (Ananas comosus L. Merr) as an antioxidant and anti-acne agent 
made with the nano-emulsion gel delivery system  

Lutfi Chabib, Arman Suryani, Loly Sintia Dewi, Herdwi Noviani, Widya Husna Puspa Maharani, 

Aina Anasta Indraswari (Author)  

p.126-132  

 The correlation between knowledge, attitude and family support on compliance of 
outpatients with hypertension in a healthcare centre in Indonesia  

Liza Pristianty, Yuni Priyandani, Abdul Rahem (Author)  

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2069
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2027
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2106
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2032
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2032
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2037
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2037
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2043
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2043
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2048
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2048
http://repository.unej.ac.id/
http://repository.unej.ac.id/


p. 25-30  

 Analysis of polypharmacy events and drug-drug interaction in COVID-19 therapy  

Anna Pradiningsih, Nurul Qiyaam, Baiq Leny Nopitasari (Author)  

p. 133-138  

 The effect of e-booklet education on treatment behaviour of tuberculosis patients at 
Denpasar City health centre  

Ida Ayu Manik Partha Sutema, Ni Putu Aryati Suryaningsih, Gde Palguna Reganata, IGAR 

Widowati (Author)  

p. 163-167  

 Formulation and in vitro study of nanoparticles loaded Anredera cordifolia leaf extract as 
anti-acne  

Lina Winarti, Adelia Amanda Safitri, Syafira Az-Zahro, Lusia Oktora RKS (Author)  

p. 65-70  

 Antioxidant activities of medang lendir (Litsea glutinosa) stem bark  

Nabilah, Almurdani M. , Rudi Hendra, Hilwan Yuda Teruna (Author)  

p. 122-125  

 

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2019
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2064
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2064
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2025
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2025
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/2104
http://repository.unej.ac.id/
http://repository.unej.ac.id/


 

 

Digital Repository Universitas JemberDigital Repository Universitas Jember

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


Pharmacy Education (2023) 23(2) 42 - 46 
https://doi.org/10.46542/pe.2023.232.4246      

 

Pharmacy Education 23(2) 42 - 46  42 
ISSN 1477-2701 online © 2023 FIP 

 

 

IAI SPECIAL EDITION 
 
RESEARCH ARTICLE 

Validation and determination of Daidzein in 
Aspergillus oryzae using thin-layer chromatography-
densitometry  
Endah Puspitasari1, Sutatik1, Banun Kusumawardani2, Ika Rahmawati Sutejo3 

1 Pharmaceutical Biology Department, Faculty of Pharmacy, University of Jember, Jember, Indonesia  
2 Biomedical Department, Faculty of Dentistry, University of Jember, Jember, Indonesia 
3 Biochemistry Department, Faculty of Medicine, University of Jember, Jember, Indonesia 

 

 

 

Introduction 

The life expectancy of Indonesian women is increasing, 
from 73.33 years in 2010 to 73.55 years in 2016, 
resulting in an increase in the number of menopausal 
women (Badan Pusat Statistik, 2021). Menopausal 
women often experience uncomfortable symptoms 
i.e., hot flushes, insomnia, and vaginal dryness (Bruce & 
Rymer, 2009). They are seeking ways to decrease those 
symptoms, 76.1% are undergoing therapies including 
taking dietary soy and isoflavone supplements with 
22.9% proportion. Among women using therapies, 89-
100% found it beneficial (Newton et al., 2002).  

Soybean contains several natural isoflavones, and so 
does edamame, the vegetable soybean (Mentreddy et. 
al, 2002). Soybean isoflavones are found mostly in the 
glycosidic form. Glycosidic isoflavone is more bioactive 

than glycosidic ones. Fermentation can remove the 
glycosidic group of glycosidic isoflavone resulting in a 
glycosidic isoflavone (Barnes, 2010).  

This research was conducted to determine the daidzein 
(the major glycosidic isoflavone in soybeans) content in 
Aspergillus oryzae-fermented edamame using the thin-
layer chromatography (TLC) method. A. oryzae was 
chosen because it is the common fungus used to make 
fermented soybean products, including tempeh and 
soy sauce (Yoneya, 2003). The validation method of 
analysis was done prior to the analysis since the 
determination of daidzein content in A. oryzae-
fermented edamame has never been done before. 

 

Keywords 
Aspergillus oryzae 
Daidzein content determination 
TLC densitometry 
Validation 
 
Correspondence  
Endah Puspitasari 
Faculty of Pharmacy 
University of Jember 
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Indonesia 
e.puspitasari@unej.ac.id  

Abstract 
Background: Daidzin (glycosidic isoflavone) bioconversion into daidzein (aglyconic 
isoflavone) increases its bioactivity. This bioconversion can be carried out using 
fermentation, using a fungus that has been widely used for making tempeh in Indonesia, 
Aspergillus oryzae.    Objective: This study aimed to validate the method of analysis used 
and to determine the daidzein content in A. oryzae-fermented edamame using TLC 
densitometry.    Method: Daidzein content determination was carried out on non-
fermented (D0) and fermented edamame on days one to four (D1-D4) using the TLC 
densitometry method. The validation method of analysis was done previously using 
linearity, the limit of detection (LOD), the limit of quantification (LOQ), selectivity, 
specificity, precision, and accuracy parameters.    Result: The TLC densitometry method 
used met all the validation method of analysis parameters, except for the selectivity. The 
daidzein content in edamame from D0 to D4 were 0.0433 ± 0.00221; 0.0336 ± 0.00698; 
0.0276 ± 0.00039; 0.0219 ± 0.00041; 0.1002 ± 0.00924 % w/w, respectively.    Conclusion: 
The highest daidzein level was obtained in day four of A. oryzae-fermented edamame. 
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Method 

Material 

The SPMI edamame variety used in this study was 
obtained from PT. Mitra Tani Dua Tujuh and Jember . It 
was cultivated in Jember and harvested at 63rd-68th 
days. Other materials used were daidzein standard 
(Sigma), potato dextrose agar (BD Difco), Tween 80, TLC 
plate silica gel 60 F254 (Merck), toluene (Smart Lab 
Indonesia), ethyl acetate (Smart Lab Indonesia), 
acetone (Smart Lab Indonesia), n-hexane (Smart Lab 
Indonesia), ethanol 70%, methanol (Smart Lab 
Indonesia), and aqua dest. 

 

Fermentation using A. oryzae 

The edamame was peeled, washed, and sterilised using 
an autoclave. The fermentation was done on the cooled 
edamame using 10 ml of 106 A. oryzae’s spore/ml per 
500 g edamame, then incubated for one to four days 
(D1-D4) at 300C 95% RH until solid-state fermentation 
was obtained (Lee, Hung, & Chou, 2008). 

 

Extraction  

The non-fermented (D0) and fermented edamame (D1-
D4) were dried at 600C for 30 hours in the oven, 
pulverised, and sifted. The defatting was done using 1:5 
of n-hexane for three hours in the soxhlet apparatus. 
The defatted edamame was then air-dried overnight 
and extracted using ultrasonication and 1:6 of sample: 
70% ethanol for one hour, followed by deposition using 
a centrifuge at 2,600 rpm for ten minutes (Miao, Qi, & 
Zhao, 2005). The extraction was repeated three times 
on the residue. The filtrate was collected and 
concentrated using a rotary evaporator until a thick 
extract was obtained (Luthria, Biswas, & Natarajan, 
2007). The extract yield was calculated using the 
following formula: 

Yield = 
Extract weight

Edamame weight
 x 100% 

 

Analytical condition optimisation 

The optimisation of the analytical condition was done 
prior to the validation method of analysis. The 
optimisation was done on solvent, stationary phase, 
eluent, λmax, and sample concentration. The 
optimisation on the solvent was done by comparing the 
following eluent: n-hexane – ethyl acetate – formic acid 
(1:5:0.05), n-hexane – ethyl acetate – water (2:5:0.25), 
n-hexane – ethyl acetate (3:5), and n-hexane – ethyl 
acetate – acetate acid (2:5:0.15). λmax was determined 
by wavelength scanning on the analyte at 200-400 nm. 
While the sample concentration optimisation was done 
by using three sample concentrations and comparing 

them for the biggest N value (theoretical plate number) 
and smallest H value (height equivalent of a theoretical 
plate). 

 

Validation method of analysis 

The validation method of analysis on daidzein 
determination using TLC was done on linearity, LOD, 
LOQ, selectivity, specificity, precision, and accuracy. 
Those parameters were calculated using the validation 
method of the analysis programme. The selectivity was 
determined using the resolution (Rs) parameter, it was 
calculated based on the separation between the 
daidzein peak and two other peaks, i.e., genistein and 
glycitein on the sample chromatogram. The resolution 
was calculated by dividing the distance between two 
spots by the sum of the two spot radii. The parameters 
used to justify whether the method is valid or not are 
those from AOAC International (AOAC International, 
2012). 

 

Determination of daidzein content in non-fermented 
and A. oryzae-fermented edamame 

The determination of daidzein content in non-
fermented and A. oryzae-fermented edamame was 
done using the validated method of analysis. The data 
were analyzed using ANOVA followed by LSD post hoc 
(α = 0.01). 

 

Result 

Mycelium growth was observed from D1 fermentation 
(Figure 1). It was originally whiteish (D1 and D2 
fermentation), then turned brownish on D3 to D4 
fermentation where a more compact mass was formed. 

 
D0                   D1              D2             D3               D4 
Figure 1: Morphological characteristic of non-

fermented (D0) and A. oryzae-fermented (D1-D4) 
edamame 

 

Extraction  

The extract obtained from each sample is shown in 
Table I. 
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(1) Daidzein 10 µg/ml; (2) Daidzein 30 µg/ml; 
(3) Daidzein 50 µg/ml; (4) Daidzein 70 µg/ml; 

(5) Daidzein 90 µg/ml; (6) Daidzein 100 µg/ml; 
(7) D0 sample replication 1; (8) D0 sample 

replication 2; (9) D0 sample replication 

(1) D1 sample replication 1; (2) D1 sample replication 2; (3) D1 sample replication 3; (4) D2 sample replication 1; 
(5) D2 sample replication 2; (6) D2 sample replication 3; (7) Daidzein 10 µg/ml; (8) Daidzein 30 µg/ml;                                       

(9) Daidzein 50 µg/ml; (10) Daidzein 70 µg/ml; (11) Daidzein 90 µg/ml; (12) Daidzein 100 µg/ml;                                
(13) D3 sample replication 1; (14) D3 sample replication 2; (15) D3 sample replication 3;                                                 
(16) D4 sample replication 1; (17) D4 sample replication 2; (18) D4 sample replication 3 

Table I: Extract obtained from edamame 

Extract Yield 

(% w/w) 

Colour 

D0 9.690 Light yellow 

D1 17.185 Brownish yellow 

D2 23.749 Dark brown 

D3 12.570 Dark brown 

D4 20.531 Dark brown 

 

Analytical condition optimisation 

The optimum condition of analysis is shown in Table II. 

 

Table II: Optimum condition of analysis using TLC 
method 

Analytical condition Optimum condition of 
analysis 

Solvent Methanol p.a. 

Stationary phase Silica gel 60 F254 

Eluent n-hexane : ethyl acetate : 
acetic acid (2:5:0.15) 

λmax 273 nm 

Sample concentration 80 mg/mL 

 

 

 

The validation method of analysis  

The standard curve obtained from the linearity test was 
y=15.169x – 234.522 (the sample concentrations used 
were six points ranging from ten to 100 µg/ml) with r 
value (correlation coefficient) of 0.999, Vx0 (the 
coefficient of variation of the regression function) = 
3.068%, and Xp = 55.675. The LOD and LOQ value was 
23.694 ng and 71.089 ng, respectively. The selectivity 
test resulted in the Rs value of daidzein-glycitein of 
0.128, and in the Rs value of daidzein-genistein of 
0.198. The purity and identity test for specificity 
resulted in both r(s,m) and r(m,e) values of 0.99.  The 
precision parameter calculated from the six samples 
used was repeatability (4.467%) and intermediate 
precision (4.121%). While the recovery was used as an 
accuracy parameter (99.015%). It was calculated using 
the standard addition method. 

 

Determination of daidzein content in A. oryzae-
fermented edamame 

The TLC profile of daidzein content determination in 
non-fermented and A. oryzae-fermented edamame is 
as shown in Figure 2. While the calculation on daidzein 
content is shown in Figure 3. The daidzein content in 
non-fermented and D1 of fermentation using A. oryzae 
was the same, but it was increasing significantly on day 
two to day four of fermentation and reached its peak 
on day four of fermentation. 

   
  
 
 
 
 
 

(a) Non-fermented edamame                                                               (b) A. oryzae-fermented edamame 

Figure 2: TLC profile of non-fermented (a) and A. oryzae-fermented (b) edamame under UV 254 nm 
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The data are shown as mean + SD (n=3). Different annotation shows a significant difference (LSD, p < 0.01) 

Figure 3: Daidzein content in non-fermented and A. oryzae-fermented edamame  

 

Discussion 

This research was conducted to mimic the process of 
making tempeh, one of the Indonesian traditional 
foods rich in isoflavones (Mani & Ming, 2017). 
However, we used edamame instead of soybean as the 
original source. The growth phase in edamame 
fermentation occurs at zero to 30 hours of 
fermentation, this phase is characterised by the growth 
of mycelia on the surface of the seeds. The next phase 
is the transition phase which occurs at 30-50 hours of 
fermentation, this phase is characterised by the 
presence of a specific odour such as the typical smell of 
tempeh (Dwinanto, 2011). 

The extracts obtained from non-fermented and A. 
oryzae-fermented edamame are shown in Table I. The 
highest yield was obtained on the second day of 
fermentation (D2), which was 23.749 % w/w. The large 
yield indicates the quantity of compound in the extract 
but is not directly correlated to its activity. Extract yield 
only describes the total number of compounds taken, 

but does not represent the concentration of one 
particular compound (Nuri et al., 2020).  

The validation method of analysis fulfilled all the 
criteria from AOAC International (2012), except for the 
specificity. To be considered specific, the Rs value 
should be > 1.5 (AOAC International, 2012). There is no 
literature pinpointing the Rs value of daidzein 
separation. The resolution value that did not meet the 
acceptance range may be due to the close proximity of 
the Log P values of the three components i.e., daidzein 
2.5, genistein 2.7, and glycitein 2.4, making the 
separation of these three components difficult 
(National Center for Biotechnology Information, 2004a; 
National Center for Biotechnology Information, 2004b; 
National Center for Biotechnology Information, 2005).  

Interestingly, the fermentation using A. oryzae on 
edamame fermentation made the daidzein content 
decrease on the first three days of fermentation, then 
drastically increased on the fourth day of fermentation 
using A. oryzae (Figure 3). The daidzein content then 
significantly increased on day four, with the value of 
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0.1002 + 0.0092 % w/w. These findings are 
contradictive with previous research stating that 
fermentation would increase aglyconic isoflavone over 
time (Chun et al., 2007; Chun, Kim, & Kim, 2008). 
Further research needs to be done to determine the 
exact mechanism of these phenomena. 

 

Conclusion 

The method of daidzein analysis fulfilled all the 
validation parameters, except for the selectivity. The 
highest daidzein content was that on the fourth day of 
fermentation 
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