
 



Editors and Staff
Heliyon’s sections are supported by our in-house editorial team, which is led by Lead Editor Christian
Schulz. The Editorial Team Leaders and Editorial Assistants handle preliminary checks and other
administrative tasks before passing manuscripts on to the section editors for full review.

Christian Schulz 
Lead Editor
Netherlands

Elizabeth Hancock 

Editorial Team Leader
United Kingdom

Marion Thibaudeau 

Editorial Team Leader
United Kingdom

Chris Russell 
Senior Editorial
Assistant
United Kingdom

Beth Wetherell 
Senior Editorial
Assistant
United Kingdom

Poppy Craig 
Editorial Assistant
United Kingdom

Ailish Cronin 
Editorial Assistant
United Kingdom

Zoë Gooden 
Editorial Assistant
United Kingdom

A Cell Press journalScience that inspires

Log in

mailto:c.schulz@cell.com
mailto:e.hancock@cell.com
mailto:m.thibaudeau@cell.com
mailto:c.russell@cell.com
mailto:e.wetherell@cell.com
mailto:p.craig.2@cell.com
mailto:a.cronin@cell.com
mailto:z.gooden@cell.com
https://www.cell.com/
https://www.cell.com/heliyon/home
https://www.cell.com/action/showLogin?redirectUri=https%3A%2F%2Fwww.cell.com%2Fheliyon%2Feditors-and-staff&pii=
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssug6tQOmAXcxFOT-XQywHwuB7TDQfsCBXRQHN9J0-fY7cEKeVLu6RLoAkSGpmC_AzNmQZPTCqef7NJFXKtjrcZJ4o7owe-VFLWrsc7y0ueLwb-MeNVnlga5AHfmfY0lkr6PKDCWRvPbEGw3FZurgDqP7isS4VFp51TSZgUObG3x2zGqMhFnfw-d1zXMnVZ9wgejaaisrbJOaTynYL-S8Y91EK4XyiDnY66CRvAoMlnCVNP&sig=Cg0ArKJSzBHP5djespd9&adurl=https://www.cell.com/star-protocols/home


On Ching Lo 
Editorial Assistant
United Kingdom

Zav McDowell 
Editorial Assistant
United Kingdom

Harry McGee 
Editorial Assistant
United Kingdom

James Morgan 
Editorial Assistant
United Kingdom

Dimitri Pantelli 
Editorial Assistant
United Kingdom

Laura Salisbury 
Editorial Assistant
United Kingdom

Victoria Howard 
Marketing Manager
United States

         

RESEARCH JOURNALS

Cell

Cancer Cell

Cell Chemical Biology

Cell Genomics

Cell Host & Microbe

Cell Metabolism

Cell Reports

Cell Reports Medicine

mailto:o.lo@cell.com
mailto:z.mcdowell@cell.com
mailto:h.mcgee@cell.com
mailto:%20j.morgan@cell.com
mailto:d.pantelli@cell.com
mailto:l.salisbury@cell.com
mailto:v.howard@cell.com
https://www.cell.com/home
http://on.fb.me/1tgHakh
https://www.instagram.com/cellpress/
https://www.linkedin.com/company/cell-press/
http://bit.ly/1zq7Q5T
https://els-jbs-prod-cdn.jbs.elsevierhealth.com/pb-assets/marketing/WeChat/WeChat-1557753222727.jpg
https://www.weibo.com/CellPress
https://www.youtube.com/user/cellvideoabstracts
https://www.cell.com/cell/home
https://www.cell.com/cancer-cell/home
https://www.cell.com/cell-chemical-biology
https://www.cell.com/cell-genomics/home
https://www.cell.com/cell-host-microbe/home
https://www.cell.com/cell-metabolism/home
https://www.cell.com/cell-reports/home
https://www.cell.com/cell-reports-medicine/home
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuq0A81cvyITUMemW9SIBgWFr-AGxiyk0xo725ZhME3yb5tpy_BIAY5jY96QMBdpn46MfhZTW_LEYkzDV_alW0dv7V87FH70Zw5aJNqKL-2ePifXRLfGVQXXNMhMdUyHf7Wkt3tyBjTmZ_s7IKQMOz8kSmZPGow5uKRrVUIUE96kUwjyzuFxsv8wUs3ZRRoDTvL8pORV2Mv5Caw_bC02O7dS1iSxGYKL6bmJEnnVe3RFa81&sig=Cg0ArKJSzDSK4OC_bBYI&adurl=https://www.cell.com/patterns/collections/genomics


Volume 6, Issue 4
April 2020

Previous vol/issue Next vol/issue

Receive an update when the latest issues in this journal are published

Sign in to set up alerts

Research article Open access

Characterization of whey protein-based films incorporated with natamycin and
nanoemulsion of α-tocopherol
Camilo Agudelo-Cuartas, Diana Granda-Restrepo, Paulo J.A. Sobral, Hugo Hernandez, Wilson Castro
Article e03809

Download PDF Article preview

Search in this journal

Open access

Latest issue All issues

https://www.sciencedirect.com/journal/heliyon/vol/6/issue/3
https://www.sciencedirect.com/journal/heliyon/vol/6/issue/5
https://www.sciencedirect.com/user/login?returnURL=%2Fjournal%2Fheliyon%2Fvol%2F6%2Fissue%2F4%3FfollowJournal%3Dtrue
https://www.sciencedirect.com/science/article/pii/S240584402030654X
https://www.sciencedirect.com/science/article/pii/S240584402030654X/pdfft?md5=0fae3146a39f238af0b5d94b37d29123&pid=1-s2.0-S240584402030654X-main.pdf
https://www.sciencedirect.com/
https://www.sciencedirect.com/journal/heliyon
https://www.sciencedirect.com/journal/heliyon
https://www.elsevier.com/about/open-science/open-access/open-access-journals
https://www.sciencedirect.com/journal/heliyon/vol/6/issue/7
https://www.sciencedirect.com/journal/heliyon/issues


Research article Open access

Reaction of N, N -phenylenebis(salicyalideneiminato)cobalt(III) and l-cysteine in mixed
aqueous medium: kinetics and mechanism
S. Abdulsalam, S.O. Idris, G.A. Shallangwa, A.D. Onu
Article e03850

Download PDF Article preview

Research article Open access

The effect of α-terpineol enantiomers on biomarkers of rats fed a high-fat diet
Gardênia Martins de Sousa, Cinthia Baú Betim Cazarin, Mário Roberto Maróstica Junior, Celina de
Almeida Lamas, ... Juliano Lemos Bicas
Article e03752

Download PDF Article preview

Review article Open access

Quality by design (QbD) approach in processing polymeric nanoparticles loading
anticancer drugs by high pressure homogenizer
Govind Soni, Ketaki Kale, Saritha Shetty, M.K. Gupta, Khushwant S. Yadav
Article e03846

Download PDF Article preview

Research article Open access

Maxillomandibular advancement in edentulous patients as a treatment option for
obstructive sleep apnea: report of two cases and a proposed treatment protocol
Pascal Houppermans, Jop Verweij, Peter Gooris, Jerryll Asin, ... Gertjan Mensink
Article e03873

Download PDF Article preview

Research article Open access

Increasing the nutritional value of strawberry puree by adding xylo-oligosaccharides
Haochen Dai, Caroline E. Leung, Maria G. Corradini, Hang Xiao, Amanda J. Kinchla
Article e03769

Download PDF Article preview

Research article Open access

1

https://www.sciencedirect.com/science/article/pii/S2405844020306952
https://www.sciencedirect.com/science/article/pii/S2405844020306952/pdfft?md5=46b7c4b2f5c00518ace56e912494b208&pid=1-s2.0-S2405844020306952-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305971
https://www.sciencedirect.com/science/article/pii/S2405844020305971/pdfft?md5=e254e3905d8f082be040c6bb89be0543&pid=1-s2.0-S2405844020305971-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306915
https://www.sciencedirect.com/science/article/pii/S2405844020306915/pdfft?md5=c346c5f449ab667f0e68ea70a78a428d&pid=1-s2.0-S2405844020306915-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307180
https://www.sciencedirect.com/science/article/pii/S2405844020307180/pdfft?md5=1c7afefae929c17ec48dd58b7281cff5&pid=1-s2.0-S2405844020307180-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306149
https://www.sciencedirect.com/science/article/pii/S2405844020306149/pdfft?md5=917708478eb37d06a493ed411c0b3915&pid=1-s2.0-S2405844020306149-main.pdf


Anti-proliferative potential of phytochemical fractions isolated from Simarouba glauca
DC leaf
Asha Jose, Elango Kannan, SubbaRao V. Madhunapantula
Article e03836

Download PDF Article preview

Research article Open access

Psychometric properties of two Arabic Suicide Scales: stigma and literacy
Mohammed Aldalaykeh, Heyam Dalky, Ghada Shahrour, Mohammad Rababa
Article e03877

Download PDF Article preview

Erratum Open access

Corrigendum to “Evaluation of algorithmic, textual and pictorial forms of
representation of standard operating procedures for error reduction in complex
systems” [Heliyon 6 (2) (2020) e03291]
Claudius Hammann, Christoph Krause, Anna Feldhütter
Article e03681

Download PDF

Research article Open access

Communication preference and the effectiveness of clickers in an Asian university
economics course
Raymond Li
Article e03847

Download PDF Article preview

Research article Open access

Effects of a vocational program on professional orientation
Manuel Emiliano Quiroga-Garza, David Leonardo Flores-Marín, Raúl René Cantú-Hernández, Irma Elisa
Eraña Rojas, Mildred Vanessa López Cabrera
Article e03860

Download PDF Article preview

Research article Open access

https://www.sciencedirect.com/science/article/pii/S2405844020306812
https://www.sciencedirect.com/science/article/pii/S2405844020306812/pdfft?md5=43155a091b1fa36b69faa972109150d6&pid=1-s2.0-S2405844020306812-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307222
https://www.sciencedirect.com/science/article/pii/S2405844020307222/pdfft?md5=4b31856bb852d606915ff24fc9609ca4&pid=1-s2.0-S2405844020307222-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305260
https://www.sciencedirect.com/science/article/pii/S2405844020305260/pdfft?md5=04ba43f212a299b42e2ce2a2236113df&pid=1-s2.0-S2405844020305260-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306927
https://www.sciencedirect.com/science/article/pii/S2405844020306927/pdfft?md5=65cc1acd7d253fdc8f7aa46c7f6a9354&pid=1-s2.0-S2405844020306927-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307052
https://www.sciencedirect.com/science/article/pii/S2405844020307052/pdfft?md5=fb0af238c67f8999613b57812dfa3434&pid=1-s2.0-S2405844020307052-main.pdf


Farmers' choices and factors affecting adoption of climate change adaptation strategies:
evidence from northwestern Ethiopia
Mequannt Marie, Fikadu Yirga, Mebrahtu Haile, Filmon Tquabo
Article e03867

Download PDF Article preview

Research article Open access

White lie effects of information asymmetry on stock momentum
Huei-Hwa Lai, Szu-Hsien Lin
Article e03816

Download PDF Article preview

Research article Open access

Fe(III)-polyhydroxy cations supported onto K10 montmorillonite for removal of
phosphate from waters
Samara T. Leite, Fernando H. do Nascimento, Jorge C. Masini
Article e03868

Download PDF Article preview

Research article Open access

A method for solving scriptio continua in Javanese manuscript transliteration
Anastasia Rita Widiarti, Reza Pulungan
Article e03827

Download PDF Article preview

Research article Open access

Effect of thermo-mechanical cycling and chlorhexidine on the bond strength of
universal adhesive system to dentin
Rocio Geng Vivanco, Renata Silva Cardoso, Ana Beatriz Silva Sousa, Michelle Alexandra Chinelatti, ...
Fernanda de Carvalho Panzeri Pires-de-Souza
Article e03871

Download PDF Article preview

Research article Open access

Effect of phosphoric acid content on the microstructure and compressive strength of
phosphoric acid-based metakaolin geopolymers

https://www.sciencedirect.com/science/article/pii/S240584402030712X
https://www.sciencedirect.com/science/article/pii/S240584402030712X/pdfft?md5=36b5cdd951cdd0d380b2647aa56a6960&pid=1-s2.0-S240584402030712X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306617
https://www.sciencedirect.com/science/article/pii/S2405844020306617/pdfft?md5=661d078986e1b6c0f330f33485dc7743&pid=1-s2.0-S2405844020306617-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307131
https://www.sciencedirect.com/science/article/pii/S2405844020307131/pdfft?md5=049e3b06c5793745cdc5c0ec6ccaabb9&pid=1-s2.0-S2405844020307131-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306721
https://www.sciencedirect.com/science/article/pii/S2405844020306721/pdfft?md5=529abc462d499f93eba1a496626998fa&pid=1-s2.0-S2405844020306721-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307167
https://www.sciencedirect.com/science/article/pii/S2405844020307167/pdfft?md5=023e35d845dd7f3eff9194dfcd83b789&pid=1-s2.0-S2405844020307167-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306988


Li Gao, Youxiong Zheng, Yan Tang, Jianwei Yu, ... Bingxin Liu
Article e03853

Download PDF Article preview

Review article Open access

Mindfulness interventions reduce blood pressure in patients with non-communicable
diseases: A systematic review and meta-analysis
Ungsinun Intarakamhang, Ann Macaskill, Pitchada Prasittichok
Article e03834

Download PDF Article preview

Research article Open access

Possible therapeutic effects of vindoline on testicular and epididymal function in
diabetes-induced oxidative stress male Wistar rats
Oluwafemi O. Oguntibeju, Yapo Aboua, Prisca Kachepe
Article e03817

Download PDF Article preview

Research article Open access

Treated wastewater used in fresh produce irrigation in Nsukka, Southeast Nigeria is a
reservoir of enterotoxigenic and multidrug-resistant Escherichia coli
Vincent Chigor, Ini-Abasi Ibangha, Chinyere Chigor, Yinka Titilawo
Article e03780

Download PDF Article preview

Review article Open access

Efficacy of a high-dose antiresorptive drug holiday to reduce the risk of medication-
related osteonecrosis of the jaw (MRONJ): A systematic review
Camilla Ottesen, Morten Schiodt, Klaus Gotfredsen
Article e03795

Download PDF Article preview

Research article Open access

Using the NGF/IL-6 ratio as a reliable criterion to show the beneficial effects of
progesterone after experimental diffuse brain injury
Shirazpour Sara, Khaksari Mohammad, Shahrokhi Nader, Iranpour Maryam, ... Salmani Neda

https://www.sciencedirect.com/science/article/pii/S2405844020306988/pdfft?md5=294ac3047b386df4c43c78d6499f320a&pid=1-s2.0-S2405844020306988-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306794
https://www.sciencedirect.com/science/article/pii/S2405844020306794/pdfft?md5=bafce72af3c75bf5c51946185e5f9c1d&pid=1-s2.0-S2405844020306794-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306629
https://www.sciencedirect.com/science/article/pii/S2405844020306629/pdfft?md5=b8472c5cce9121bdc8d2728d6716fe8c&pid=1-s2.0-S2405844020306629-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306253
https://www.sciencedirect.com/science/article/pii/S2405844020306253/pdfft?md5=159efb5ae8a6853cdd6169653f47bda3&pid=1-s2.0-S2405844020306253-main.pdf
https://www.sciencedirect.com/science/article/pii/S240584402030640X
https://www.sciencedirect.com/science/article/pii/S240584402030640X/pdfft?md5=98f2519fc14e8daa172fc2089085e8bf&pid=1-s2.0-S240584402030640X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306897


Article e03844

Download PDF Article preview

Research article Open access

Innovative strategies and corporate profitability: the positive resources dependence
from political network
Son Kien Nguyen, Xuan Vinh Vo, Thi Minh Tuyet Vo
Article e03788

Download PDF Article preview

Research article Open access

Formulation of a fermentation substrate from pineapple and sacha inchi wastes to grow
Weissella cibaria
Adriana Micanquer-Carlosama, Misael Cortés-Rodríguez, Liliana Serna-Cock
Article e03790

Download PDF Article preview

Research article Open access

Flexible robotic teleoperation architecture for intelligent oil fields
Gustavo Caiza, Carlos A. Garcia, Jose E. Naranjo, Marcelo V. Garcia
Article e03833

Download PDF Article preview

Research article Open access

The prevalence and predictive factors of breast cancer screening among older Ghanaian
women
Akosua F. Agyemang, Agnes Naki Tei-Muno, Veronica Millicent Dzomeku, Emmanuel Kweku Nakua, ...
Pascal Agbadi
Article e03838

Download PDF Article preview

Review article Open access

Impact of quality management systems in the performance of educational centers:
educational policies and management processes
F. Díez, A. Villa, A.L. López, I. Iraurgi
Article e03824

https://www.sciencedirect.com/science/article/pii/S2405844020306897/pdfft?md5=039b822175415240989dd1fd82c4c147&pid=1-s2.0-S2405844020306897-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306332
https://www.sciencedirect.com/science/article/pii/S2405844020306332/pdfft?md5=a92fadbd961c6da5628f32a5e73e7fab&pid=1-s2.0-S2405844020306332-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306356
https://www.sciencedirect.com/science/article/pii/S2405844020306356/pdfft?md5=29433caef495b79a6ce009c5c8725d9d&pid=1-s2.0-S2405844020306356-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306782
https://www.sciencedirect.com/science/article/pii/S2405844020306782/pdfft?md5=792f7146168466b8aa82b9df687aa80c&pid=1-s2.0-S2405844020306782-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306836
https://www.sciencedirect.com/science/article/pii/S2405844020306836/pdfft?md5=f5010511e1c254e5857ca034263ddd71&pid=1-s2.0-S2405844020306836-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306691


Download PDF Article preview

Research article Open access

HPLC-MS/MS coupled with equilibrium dialysis method for quantification of free drug
concentration of pazopanib in plasma
Yi Long Toh, Yi Yun Pang, Maung Shwe, Ravindran Kanesvaran, ... Han Kiat Ho
Article e03813

Download PDF Article preview

Research article Open access

The energy consumption structure and African EMDEs' sustainable development
Hoang Phong Le, Dang Thi Bach Van
Article e03822

Download PDF Article preview

Research article Open access

The extent of child sexual abuse in Botswana: hidden in plain sight
Nankie M. Ramabu
Article e03815

Download PDF Article preview

Research article Open access

Survival analysis and reproductive performance of Dorper x Tumele sheep
Zeleke Tesema, Belay Deribe, Alemu Kefale, Mesin Lakew, ... Liuel Yizengaw
Article e03840

Download PDF Article preview

Review article Open access

Prevalence of perinatal asphyxia in East and Central Africa: systematic review and meta-
analysis
Yinager Workineh, Ayele Semachew, Emiru Ayalew, Worku Animaw, ... Minychil Birhanu
Article e03793

Download PDF Article preview

Research article Open access

https://www.sciencedirect.com/science/article/pii/S2405844020306691/pdfft?md5=21c1069158f1bd67ce95d4c27a7c842d&pid=1-s2.0-S2405844020306691-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306587
https://www.sciencedirect.com/science/article/pii/S2405844020306587/pdfft?md5=266713c341b737bd1590deee5c708f26&pid=1-s2.0-S2405844020306587-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306678
https://www.sciencedirect.com/science/article/pii/S2405844020306678/pdfft?md5=b2639f6344b16f5d04ddeed676251c9d&pid=1-s2.0-S2405844020306678-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306605
https://www.sciencedirect.com/science/article/pii/S2405844020306605/pdfft?md5=63fd5f609d0d758065579faad791dca5&pid=1-s2.0-S2405844020306605-main.pdf
https://www.sciencedirect.com/science/article/pii/S240584402030685X
https://www.sciencedirect.com/science/article/pii/S240584402030685X/pdfft?md5=f231ca340c1501abe18f7db0e3cf277e&pid=1-s2.0-S240584402030685X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306381
https://www.sciencedirect.com/science/article/pii/S2405844020306381/pdfft?md5=f7727e1a689d877825a1310a261c99cb&pid=1-s2.0-S2405844020306381-main.pdf


Exploring geographical variations and inequalities in access to improved water and
sanitation in Ethiopia: mapping and spatial analysis
Muluken Azage, Achenef Motbainor, Dabere Nigatu
Article e03828

Download PDF Article preview

Research article Open access

Imaging of aluminium and amyloid β in neurodegenerative disease
Christopher Exley, Matthew J. Mold
Article e03839

Download PDF Article preview

Research article Open access

Survey of pathology reports with no definitive diagnosis in oral lesions: the necessary
skills for the clinicians
Soroush Ghoreishi, Massoumeh Zargaran, Fahimeh Baghaei
Article e03848

Download PDF Article preview

Research article Open access

Oral intake of Streptococcus thermophilus improves knee osteoarthritis degeneration: A
randomized, double-blind, placebo-controlled clinical study
Jia-Ling Lyu, Ting-Ming Wang, Yen-Hao Chen, Shu-Ting Chang, ... Chen-Meng Kuan
Article e03757

Download PDF Article preview

Research article Open access

Mechanical properties of amorphous and semi-crystalline semi-aromatic polyamides
Stéphanie Djukic, Anthony Bocahut, Jérôme Bikard, Didier R. Long
Article e03857

Download PDF Article preview

Research article Open access

Low-cost media statistical design for laccase rPOXA 1B production in P. pastoris
Leidy D. Ardila-Leal, María F. Alvarado-Ramírez, Ivonne S. Gutiérrez-Rojas, Raúl A. Poutou-Piñales, ...
Aura M. Pedroza-Rodríguez

https://www.sciencedirect.com/science/article/pii/S2405844020306733
https://www.sciencedirect.com/science/article/pii/S2405844020306733/pdfft?md5=a678dbca03643d11d1a4f5d4c8d24c1c&pid=1-s2.0-S2405844020306733-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306848
https://www.sciencedirect.com/science/article/pii/S2405844020306848/pdfft?md5=bc91d508dd1890f76b1411e01dbd67e5&pid=1-s2.0-S2405844020306848-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306939
https://www.sciencedirect.com/science/article/pii/S2405844020306939/pdfft?md5=eeaf57a359d4adda326e0ecb03d5ef39&pid=1-s2.0-S2405844020306939-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306022
https://www.sciencedirect.com/science/article/pii/S2405844020306022/pdfft?md5=8ff666c098db1641e2b9615507c43665&pid=1-s2.0-S2405844020306022-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307027
https://www.sciencedirect.com/science/article/pii/S2405844020307027/pdfft?md5=2e07e967e74b2f3c751bdb070e9fa332&pid=1-s2.0-S2405844020307027-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306976


Article e03852

Download PDF Article preview

Research article Open access

Identification of markers for the authentication of cranberry extract and cranberry-
based food supplements
Claudio Gardana, Antonio Scialpi, Christian Fachechi, Paolo Simonetti
Article e03863

Download PDF Article preview

Research article Open access

Copper-enriched diamond-like carbon coatings promote regeneration at the bone–
implant interface
Peiman Brouki Milan, Sara Khamseh, Payam Zarrintaj, Bahram Ramezanzadeh, ... Masoud Mozafari
Article e03798

Download PDF Article preview

Research article Open access

Significant differences between verbal and non-verbal intellectual scales on a perinatally
HIV-infected cohort: from pediatrics to young adults
C. García-Navarro, S. Jimenez de Ory, C. Velo Higueras, B. Zamora, ... M.I. González-Tomé
Article e03600

Download PDF Article preview

Research article Open access

A novel hydrothermal synthesis of nanohydroxyapatite from eggshell-calcium-oxide
precursors
Atiek Rostika Noviyanti, Nur Akbar, Yusi Deawati, Engela Evy Ernawati, ... Risdiana
Article e03655

Download PDF Article preview

Research article Open access

Melatonin supplementation revives diabetic induced biochemical, histological and
hematological impairments in rats
Younis Ahmad Hajam, Seema Rai
Article e03770

https://www.sciencedirect.com/science/article/pii/S2405844020306976/pdfft?md5=fc5c928265e352254a95a7ac7b960553&pid=1-s2.0-S2405844020306976-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020307088
https://www.sciencedirect.com/science/article/pii/S2405844020307088/pdfft?md5=5445c3361d72f7b41555bc3d97bca563&pid=1-s2.0-S2405844020307088-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306435
https://www.sciencedirect.com/science/article/pii/S2405844020306435/pdfft?md5=ebf606c896a92033f622333b32b7940f&pid=1-s2.0-S2405844020306435-main.pdf
https://www.sciencedirect.com/science/article/pii/S240584402030445X
https://www.sciencedirect.com/science/article/pii/S240584402030445X/pdfft?md5=04ffd7b01a259987c8ab3d731fa916e5&pid=1-s2.0-S240584402030445X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305004
https://www.sciencedirect.com/science/article/pii/S2405844020305004/pdfft?md5=f83154f9c589ddd6dfd92a974a6ddc8a&pid=1-s2.0-S2405844020305004-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306150


Download PDF Article preview

Research article Open access

Bioassay-guided isolation and identification of antidiabetic compounds from Garcinia
cowa leaf extract
Piyaporn Phukhatmuen, Achara Raksat, Surat Laphookhieo, Rawiwan Charoensup, ... Wisanu Maneerat
Article e03625

Download PDF Article preview

Research article Open access

Characterization of airborne dust samples collected from core areas of Kathmandu
Valley
Bhanu B. Neupane, Amita Sharma, Basant Giri, Mahesh K. Joshi
Article e03791

Download PDF Article preview

Research article Open access

Assessment on post-harvest losses of tomato (Lycopersicon esculentem Mill.) in selected
districts of East Shewa Zone of Ethiopia using a commodity system analysis
methodology
Gezai Abera, Ali M. Ibrahim, Sirawdink Fikreyesus Forsido, Chala G. Kuyu
Article e03749

Download PDF Article preview

Research article Open access

Characterizing the temperature response of a Hg-Cd-Te camera for field applications
Christian Lang Ostermayer, Alexandre L. Correia
Article e03762

Download PDF Article preview

Research article Open access

Investigating the effect of some fluoroquinolones on C-reactive protein levels and ACh-
Induced blood pressure reduction deviations after aging of diabetes in STZ-Induced
diabetic wistar rats
Hussam M. Gharib, Mohammad Y. Abajy, Abdulnaser Omaren
Article e03812

https://www.sciencedirect.com/science/article/pii/S2405844020306150/pdfft?md5=a16b8d44f1e4988f23eb73828570a7d9&pid=1-s2.0-S2405844020306150-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020304709
https://www.sciencedirect.com/science/article/pii/S2405844020304709/pdfft?md5=7b560e7c3002f3acb5bc22563d1e591e&pid=1-s2.0-S2405844020304709-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306368
https://www.sciencedirect.com/science/article/pii/S2405844020306368/pdfft?md5=2f592e3aa5c3278e629a830afa3ab8b5&pid=1-s2.0-S2405844020306368-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305946
https://www.sciencedirect.com/science/article/pii/S2405844020305946/pdfft?md5=9fe27222ba322791bc817cc4cff9223d&pid=1-s2.0-S2405844020305946-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306071
https://www.sciencedirect.com/science/article/pii/S2405844020306071/pdfft?md5=4061c66279470ff2fc7c728d0491ecaa&pid=1-s2.0-S2405844020306071-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306575


Download PDF Article preview

Review article Open access

What have Vietnamese scholars learned from researching entrepreneurship? A
Systematic review
Quan-Hoang Vuong, Viet-Phuong La, Thu-Trang Vuong, Hong-Kong T. Nguyen, ... Manh-Toan Ho
Article e03808

Download PDF Article preview

Research article Open access

Female medical students' awareness, attitudes, and knowledge about early detection of
breast cancer in Syrian Private University, Syria
Abdullah Omar, Aliaa Bakr, Nazir Ibrahim
Article e03819

Download PDF Article preview

Research article Open access

MHD effect on mixed convection of annulus circular enclosure filled with Non-
Newtonian nanofluid
Emad D. Aboud, Hayder K. Rashid, Hussein M. Jassim, Saba Y. Ahmed, ... Farooq H. Ali
Article e03773

Download PDF Article preview

Research article Open access

Aboveground biomass allocation, additive biomass and carbon sequestration models for
Pterocarpus erinaceus Poir. in Burkina Faso
Moussa Ganamé, Philippe Bayen, Kangbéni Dimobe, Issaka Ouédraogo, Adjima Thiombiano
Article e03805

Download PDF Article preview

Erratum Open access

Corrigendum to “Effect of cisplatin on pancreas and testes in Wistar rats: biochemical
parameters and histology” [Heliyon 5 (8) (2019) e02247]
Yogesh Chand Yadav
Article e03688

Download PDF

https://www.sciencedirect.com/science/article/pii/S2405844020306575/pdfft?md5=f33c7de912f4cfddb217a5838514c35e&pid=1-s2.0-S2405844020306575-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306538
https://www.sciencedirect.com/science/article/pii/S2405844020306538/pdfft?md5=b6879029d9b5afe0ab8f9c00c747001c&pid=1-s2.0-S2405844020306538-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306642
https://www.sciencedirect.com/science/article/pii/S2405844020306642/pdfft?md5=6e434d60d72a199e758e0afdaf31ff7f&pid=1-s2.0-S2405844020306642-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306186
https://www.sciencedirect.com/science/article/pii/S2405844020306186/pdfft?md5=1b09990ac7140393af69a7bcdd850aa5&pid=1-s2.0-S2405844020306186-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306502
https://www.sciencedirect.com/science/article/pii/S2405844020306502/pdfft?md5=6c0e6fd54b3a48e2e589a8b8af23eb7f&pid=1-s2.0-S2405844020306502-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305338
https://www.sciencedirect.com/science/article/pii/S2405844020305338/pdfft?md5=1c2afe916422a5dbd1891eed6f623397&pid=1-s2.0-S2405844020305338-main.pdf


Review article Open access

Environmentally sustainable processes for the synthesis of hydroxyapatite
N.I. Agbeboh, I.O. Oladele, O.O. Daramola, A.A. Adediran, ... M.O. Tanimola
Article e03765

Download PDF Article preview

Research article Open access

Occupational stressors among firefighters: application of multi-criteria decision
making (MCDM)Techniques
Fazel Rajabi, Hossein Molaeifar, Mehdi Jahangiri, Shekofeh Taheri, ... Payam Farhadi
Article e03820

Download PDF Article preview

Research article Open access

Effect of REDD+ projects on local livelihood assets in Keo Seima and Oddar Meanchey,
Cambodia
Sereyrotha Ken, Tomoe Entani, Takuji W. Tsusaka, Nophea Sasaki
Article e03802

Download PDF Article preview

Research article Open access

Estimation of the vascular resistance amplifier in the renal vascular bed in conscious
hypertensive rabbits: comparison with the total peripheral vasculature
Makhala M. Khammy, James A. Angus, Christine E. Wright
Article e03810

Download PDF Article preview

Research article Open access

Morphological remodeling of the intramural coronary resistance artery network
geometry in chronically Angiotensin II infused hypertensive female rats
Anna Monori-Kiss, Peter Antal, Maria Szekeres, Szabolcs Varbiro, ... Gyorgy L. Nadasy
Article e03807

Download PDF Article preview

Erratum Open access

https://www.sciencedirect.com/science/article/pii/S2405844020306101
https://www.sciencedirect.com/science/article/pii/S2405844020306101/pdfft?md5=445ce66724a57af61aa59a03de1f764a&pid=1-s2.0-S2405844020306101-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306654
https://www.sciencedirect.com/science/article/pii/S2405844020306654/pdfft?md5=8c0bec6b22e432e9a523b85f7a67e7f6&pid=1-s2.0-S2405844020306654-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306472
https://www.sciencedirect.com/science/article/pii/S2405844020306472/pdfft?md5=4ed00c6adc08961fc8a69d3742f4f715&pid=1-s2.0-S2405844020306472-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306551
https://www.sciencedirect.com/science/article/pii/S2405844020306551/pdfft?md5=fb2d64906605f291d40d5fca6ad1cc6f&pid=1-s2.0-S2405844020306551-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306526
https://www.sciencedirect.com/science/article/pii/S2405844020306526/pdfft?md5=9a0687bc2a4680d71d7e821645d476df&pid=1-s2.0-S2405844020306526-main.pdf


Erratum to “A feasibility study of a complete low-cost consumer-grade brain-computer
interface system” [Heliyon 6 (3) (March 2020) e03425]
Victoria Peterson, Catalina María Galván, Hugo Sacha Hernández, Ruben Spies
Article e03709

Download PDF

Research article Open access

PVC.js: visualizing C programs on web browsers for novices
Ryosuke Ishizue, Kazunori Sakamoto, Hironori Washizaki, Yoshiaki Fukazawa
Article e03806

Download PDF Article preview

Research article Open access

Genotoxicity assessment of saline extract from Pilosocereus gounellei (Cactaceae) and its
chemopreventive effect against cyclophosphamide-induced DNA damage
Alisson Macário de Oliveira, Anderson Felipe Soares de Freitas, Patrícia Maria Guedes Paiva, Thiago
Henrique Napoleão
Article e03811

Download PDF Article preview

Research article Open access

Meta-cognitive behaviour and mathematical modelling competency: mediating effect of
performance goals
Riyan Hidayat, Sharifah Norul Akmar Syed Zamri, Hutkemri Zulnaidi, Putri Yuanita
Article e03800

Download PDF Article preview

Research article Open access

Resveratrol plus carboxymethyl-β-glucan in infants with common cold: A randomized
double-blind trial
Maria Elisabetta Baldassarre, Antonio Di Mauro, Grazia Labellarte, Mariacristina Pignatelli, ... Nicola
Laforgia
Article e03814

Download PDF Article preview

Research article Open access

https://www.sciencedirect.com/science/article/pii/S2405844020305545
https://www.sciencedirect.com/science/article/pii/S2405844020305545/pdfft?md5=f8c04940226a630e366916d8ed7daedd&pid=1-s2.0-S2405844020305545-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306514
https://www.sciencedirect.com/science/article/pii/S2405844020306514/pdfft?md5=0312504ff9f1fd3e10e166e1b94229ee&pid=1-s2.0-S2405844020306514-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306563
https://www.sciencedirect.com/science/article/pii/S2405844020306563/pdfft?md5=5d72c3edafd6b85e91621388647e5498&pid=1-s2.0-S2405844020306563-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306459
https://www.sciencedirect.com/science/article/pii/S2405844020306459/pdfft?md5=e42f5e1da678490da5cbefae88e124d3&pid=1-s2.0-S2405844020306459-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306599
https://www.sciencedirect.com/science/article/pii/S2405844020306599/pdfft?md5=32cd20a788583e333a0b70ec81c96f44&pid=1-s2.0-S2405844020306599-main.pdf


Botswana children's needs: orphans and vulnerable children dominated child welfare
system
Nankie M. Ramabu
Article e03801

Download PDF Article preview

Research article Open access

Characterization of certain Nigerian clay minerals for water purification and other
industrial applications
Gina Odochi Ihekweme, Josiah Ngenev Shondo, Kingsley Ikechukwu Orisekeh, Godwin Mong Kalu-Uka,
... Azikiwe Peter Onwualu
Article e03783

Download PDF Article preview

Research article Open access

Maleic anhydride grafted onto high density polyethylene with an enhanced grafting
degree via monomer microencapsulation
Iman Rahayu, Achmad Zainuddin, Yoga Trianzar Malik, Sunit Hendrana
Article e03742

Download PDF Article preview

Research article Open access

Assessment of nutrition and learning skills in children aged 5–11 years old from two
elementary schools in Chocó, Colombia
Juan Sebastián Botero-Meneses, Paula Andrea Aguilera-Otalvaro, Iván Pradilla, Claudia Talero-Gutiérrez,
... Angela María Pinzón-Rondón
Article e03821

Download PDF Article preview

Research article Open access

The impact of oral health on physical fitness: A systematic review
Taufan Bramantoro, Ninuk Hariyani, Dini Setyowati, Bambang Purwanto, ... Wahyuning Ratih Irmalia
Article e03774

Download PDF Article preview

Research article Open access

https://www.sciencedirect.com/science/article/pii/S2405844020306460
https://www.sciencedirect.com/science/article/pii/S2405844020306460/pdfft?md5=dd6b4fa9e4db0a56df01dcbe83cf8e4f&pid=1-s2.0-S2405844020306460-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306289
https://www.sciencedirect.com/science/article/pii/S2405844020306289/pdfft?md5=ce7f9e98699aa2d57f7bd96d00d86a5f&pid=1-s2.0-S2405844020306289-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305879
https://www.sciencedirect.com/science/article/pii/S2405844020305879/pdfft?md5=d5dad1909e24319a755bb54af6c85845&pid=1-s2.0-S2405844020305879-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306666
https://www.sciencedirect.com/science/article/pii/S2405844020306666/pdfft?md5=67de6acf6691692589d8d028a91e3b22&pid=1-s2.0-S2405844020306666-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306198
https://www.sciencedirect.com/science/article/pii/S2405844020306198/pdfft?md5=170e430e32edbd70bc09c6def3f1a807&pid=1-s2.0-S2405844020306198-main.pdf


Strain effects on the electronic, optical and electrical properties of Cu ZnSnS : DFT
study
S. Kahlaoui, B. Belhorma, H. Labrim, M. Boujnah, M. Regragui
Article e03713

Download PDF Article preview

Research article Open access

The focus function and derivation of object displacement in Standard Arabic
Abdulkhaliq Alazzawie
Article e03792

Download PDF Article preview

Research article Open access

Detection of high-risk human papillomavirus RNA in urine for cervical cancer
screening with HPV 16 & 18/45 genotyping
Radha Rani Padhy, Adi Davidov, Louise Madrigal, Gina Alcide, Almir Spahiu
Article e03745

Download PDF Article preview

Review article Open access

Assessment of the risk of developing breast cancer using the Gail model in Asian
females: A systematic review
Solikhah Solikhah, Sitti Nurdjannah
Article e03794

Download PDF Article preview

Research article Open access

Norm-dist Monte-Carlo integrative method for the improvement of fuzzy analytic
hierarchy process
Fermi Dwi Wicaksono, Yusri Bin Arshad, Haeryip Sihombing
Article e03607

Download PDF Article preview

Research article Open access

Electrochemical reduction of CO  using Germanium-Sulfide-Indium amorphous glass
structures

2 4

2

https://www.sciencedirect.com/science/article/pii/S2405844020305582
https://www.sciencedirect.com/science/article/pii/S2405844020305582/pdfft?md5=a4939b4f53c2b184b04c6e68be93f61d&pid=1-s2.0-S2405844020305582-main.pdf
https://www.sciencedirect.com/science/article/pii/S240584402030637X
https://www.sciencedirect.com/science/article/pii/S240584402030637X/pdfft?md5=66fb23f50f348a5a43d9328a41d4ff46&pid=1-s2.0-S240584402030637X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305909
https://www.sciencedirect.com/science/article/pii/S2405844020305909/pdfft?md5=675ed30ea2c2f118fa50dbf59fe313df&pid=1-s2.0-S2405844020305909-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306393
https://www.sciencedirect.com/science/article/pii/S2405844020306393/pdfft?md5=f6d05c7d2b95f5ed063c4adbc53c0cfb&pid=1-s2.0-S2405844020306393-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020304527
https://www.sciencedirect.com/science/article/pii/S2405844020304527/pdfft?md5=be44778a02f0e9b75e9a4f9e08017b85&pid=1-s2.0-S2405844020304527-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020303583


F.S. Khan, M. Sugiyama, K. Fujii, Yu.S. Tver'yanovich, Y. Nakano
Article e03513

Download PDF Article preview

Research article Open access

Ferromagnetic FeSe  from a mixed sulphur-selenium complex of iron
[Fe{(SePPh NPPh S) N} ] through pyrolysis
Temidayo Oyetunde, Martins O. Omorogie, Paul O'Brien
Article e03763

Download PDF Article preview

Research article Open access

A complex morphofunctional approach for zinc toxicity evaluation in rats
Gennadii Piavchenko, Alexander Alekseev, Olga Stelmashchuk, Evgeniya Seryogina, ... Sergey Kuznetsov
Article e03768

Download PDF Article preview

Research article Open access

Lactobacillus paracasei subsp. paracasei NTU 101 lyophilized powder improves
loperamide-induced constipation in rats
Chien-Li Chen, Sih-Han Chao, Tzu-Ming Pan
Article e03804

Download PDF Article preview

Research article Open access

Evaluation of heat stress impacts and adaptations: perspectives from smallholder rural
farmers in Bawku East of Northern Ghana
Kwasi Frimpong, Stephen T. Odonkor, Francis A. Kuranchie, Victor Fannam Nunfam
Article e03679

Download PDF Article preview

Research article Open access

Modulation of Nrf2 by quercetin in doxorubicin-treated rats
Anish Sharma, Mihir Parikh, Hital Shah, Tejal Gandhi
Article e03803

Download PDF Article preview

2

2 2 2 3

https://www.sciencedirect.com/science/article/pii/S2405844020303583/pdfft?md5=bb50f2c64dd8066458495057eb376cf2&pid=1-s2.0-S2405844020303583-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306083
https://www.sciencedirect.com/science/article/pii/S2405844020306083/pdfft?md5=2c450249350b2de83fd224d4aaad25a2&pid=1-s2.0-S2405844020306083-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306137
https://www.sciencedirect.com/science/article/pii/S2405844020306137/pdfft?md5=7690c2b463e1af3865c378ab78d5cd32&pid=1-s2.0-S2405844020306137-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306496
https://www.sciencedirect.com/science/article/pii/S2405844020306496/pdfft?md5=0cb756c0511621c147ce084a649bee12&pid=1-s2.0-S2405844020306496-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305247
https://www.sciencedirect.com/science/article/pii/S2405844020305247/pdfft?md5=5cb39bceb857d502e5f188143858694f&pid=1-s2.0-S2405844020305247-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306484
https://www.sciencedirect.com/science/article/pii/S2405844020306484/pdfft?md5=0a70b7b79f582dd8c2c615a33af68d96&pid=1-s2.0-S2405844020306484-main.pdf


Research article Open access

Functional and histological evaluation of bone marrow stem cell-derived exosomes
therapy on the submandibular salivary gland of diabetic Albino rats through TGFβ/
Smad3 signaling pathway
Nermeen AbuBakr, Tahany Haggag, Dina Sabry, Zeinab A. Salem
Article e03789

Download PDF Article preview

Research article Open access

Comparison effects of olive leaf extract and oleuropein compounds on male
reproductive function in cyclophosphamide exposed mice
Ayoob Rostamzadeh, Hossein Amini-khoei, Mohammad Javad Mardani Korani, Mohammad Rahimi-
madiseh
Article e03785

Download PDF Article preview

Research article Open access

Simultaneous profiling and cultivation of the skin microbiome of healthy young adult
skin for the development of therapeutic agents
Amalia Sitti Khayyira, Aulia Elfa Rosdina, Marina Ika Irianti, Amarila Malik
Article e03700

Download PDF Article preview

Research article Open access

Ziziphus mucronata Willd. (Rhamnaceae): it's botany, toxicity, phytochemistry and
pharmacological activities
N.I. Mongalo, S.S. Mashele, T.J. Makhafola
Article e03708

Download PDF Article preview

Research article Open access

Excessive folic acid supplementation in pregnant mice impairs insulin secretion and
induces the expression of genes associated with fatty liver in their offspring
Yuri Kintaka, Nobuhiro Wada, Seiji Shioda, Sadako Nakamura, ... Kazuki Mochizuki
Article e03597

Download PDF Article preview

https://www.sciencedirect.com/science/article/pii/S2405844020306344
https://www.sciencedirect.com/science/article/pii/S2405844020306344/pdfft?md5=3dd6064961bf4c30de2d725b07087335&pid=1-s2.0-S2405844020306344-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306307
https://www.sciencedirect.com/science/article/pii/S2405844020306307/pdfft?md5=b5c9535474e4e9ed7bb7d85ca1e12d45&pid=1-s2.0-S2405844020306307-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305454
https://www.sciencedirect.com/science/article/pii/S2405844020305454/pdfft?md5=47c168595c4113e17878d5b1e55dcfa7&pid=1-s2.0-S2405844020305454-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305533
https://www.sciencedirect.com/science/article/pii/S2405844020305533/pdfft?md5=86dbd6e75114fdaa7a785aba3674f8ca&pid=1-s2.0-S2405844020305533-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020304424
https://www.sciencedirect.com/science/article/pii/S2405844020304424/pdfft?md5=721cb7b84dadf243e84fb24a05372496&pid=1-s2.0-S2405844020304424-main.pdf


Research article Open access

Thin layer drying behavior of Ginkgo biloba L. leaves with respect to Ginkgolide A and
Bilobalide content and microbial load
Vasudha Agnihotri, Priyanka Adhikari, Neha Pandey, Priyanka Sati, Anita Pandey
Article e03220

Download PDF Article preview

Research article Open access

Effect of vaccination with a novel GnRH-based immunocontraceptive on immune
responses and fertility in rats
G. Massei, D. Cowan, D. Eckery, R. Mauldin, ... L.A. Miller
Article e03781

Download PDF Article preview

Research article Open access

The optimization of overall equipment effectiveness factors in a pharmaceutical
company
Okpala Charles Chikwendu, Anozie Stephen Chima, Mgbemena Chika Edith
Article e03796

Download PDF Article preview

Research article Open access

Effects of prolactin on ventricular myocyte shortening and calcium transport in the
streptozotocin-induced diabetic rat
Frank C. Howarth, Gunnar Norstedt, Oleksiy I. Boldyriev, Muhammad A. Qureshi, ... Lina T. Al Kury
Article e03797

Download PDF Article preview

Research article Open access

3D-QSAR, docking and ADMET properties of aurone analogues as antimalarial agents
Hanine Hadni, Menana Elhallaoui
Article e03580

Download PDF Article preview

Research article Open access

https://www.sciencedirect.com/science/article/pii/S2405844020300657
https://www.sciencedirect.com/science/article/pii/S2405844020300657/pdfft?md5=602f53dd42728313ea8d6a9950b326ca&pid=1-s2.0-S2405844020300657-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306265
https://www.sciencedirect.com/science/article/pii/S2405844020306265/pdfft?md5=86cdedee1e9360bd1b01b0d09e0c7f3a&pid=1-s2.0-S2405844020306265-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306411
https://www.sciencedirect.com/science/article/pii/S2405844020306411/pdfft?md5=a46a6a90055805862b086c78abbc10f5&pid=1-s2.0-S2405844020306411-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306423
https://www.sciencedirect.com/science/article/pii/S2405844020306423/pdfft?md5=7dad4320404e6c0cd7a9fa7cce8399c5&pid=1-s2.0-S2405844020306423-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020304254
https://www.sciencedirect.com/science/article/pii/S2405844020304254/pdfft?md5=ee4b7413783e5a6f68bccbb130b65d53&pid=1-s2.0-S2405844020304254-main.pdf


Glymphatic clearance of simulated silicon dispersion in mouse brain analyzed by laser
induced breakdown spectroscopy
Muhammad Shehzad Khan, Rachit Kumar, Sinai H.C. Manno, Irfan Ahmed, ... Condon Lau
Article e03702

Download PDF Article preview

Research article Open access

Photocatalytic degradation of methylene blue dye in aqueous solution by MnTiO
nanoparticles under sunlight irradiation
Suhila Alkaykh, Aïcha Mbarek, Elbashir E. Ali-Shattle
Article e03663

Download PDF Article preview

Research article Open access

Variability in water chemistry of the Three Gorges Reservoir, China
Hao Wang, Menglu Li, Cece Sun, Wentao Wu, ... Jiaye Zang
Article e03610

Download PDF Article preview

Research article Open access

Novel nitrogen-doped carbon dots prepared under microwave-irradiation for highly
sensitive detection of mercury ions
Ali Ghanem, Rama Al-Qassar Bani Al-Marjeh, Yomen Atassi
Article e03750

Download PDF Article preview

Research article Open access

Preparation, characterization, and evaluation of compressive strength of polypropylene
fiber reinforced geopolymer mortars
Haci Baykara, Mauricio H. Cornejo, Andrés Espinoza, Enriqueta García, Nestor Ulloa
Article e03755

Download PDF Article preview

Research article Open access

Effects of Gauteng province’s educators’ ICT self-efficacy on their pedagogical use of
ICTS in classrooms

3

https://www.sciencedirect.com/science/article/pii/S2405844020305478
https://www.sciencedirect.com/science/article/pii/S2405844020305478/pdfft?md5=180a31589a2e6026070f73444c9035b8&pid=1-s2.0-S2405844020305478-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305089
https://www.sciencedirect.com/science/article/pii/S2405844020305089/pdfft?md5=46884d1a0a478718297dce49a965e43f&pid=1-s2.0-S2405844020305089-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020304552
https://www.sciencedirect.com/science/article/pii/S2405844020304552/pdfft?md5=c0ffab784443a5380fe386bf98e30bd2&pid=1-s2.0-S2405844020304552-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305958
https://www.sciencedirect.com/science/article/pii/S2405844020305958/pdfft?md5=6db431db2c921b9ede14db5aca4a2365&pid=1-s2.0-S2405844020305958-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306009
https://www.sciencedirect.com/science/article/pii/S2405844020306009/pdfft?md5=a6a76d1a6ce6fc4424f5cd0fdbbe83c2&pid=1-s2.0-S2405844020306009-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305752


Shepherd Mlambo, Patient Rambe, Luzaan Schlebusch
Article e03730

Download PDF Article preview

Research article Open access

A pediatric health risk assessment of children's toys imported from China into Nigeria
Zelinjo Nkeiruka Igweze, Osazuwa Clinton Ekhator, Orish E. Orisakwe
Article e03732

Download PDF Article preview

Research article Open access

Detection of carvacrol in essential oils by electrochemical polymerization
M. Bertuola, N. Fagali, M. Fernández Lorenzo de Mele
Article e03714

Download PDF Article preview

Research article Open access

Effect of nitazoxanide and spiramycin metronidazole combination in acute
experimental toxoplasmosis
Amal FarahatAllam, Amel Youssef Shehab, Nerrmine Mogahed Fawzy Hussein Mogahed, Hoda Fahmy
Farag, ... Naglaa Fathi Abd El-Latif
Article e03661

Download PDF Article preview

Review article Open access

CAR T cell therapy: newer approaches to counter resistance and cost
Rajesh Kumar Yadav, Asgar Ali, Santosh Kumar, Alpana Sharma, ... Sadhana Sharma
Article e03779

Download PDF Article preview

Review article Open access

Quality of Service (QoS) improving schemes in optical networks
Dawit Hadush Hailu, Gebrehiwet Gebrekrstos Lema, Berihu G. Gebrehaweria, Samrawit H. Kebede
Article e03772

Download PDF Article preview

https://www.sciencedirect.com/science/article/pii/S2405844020305752/pdfft?md5=ba58ebfd8a97427b6d55da058ce0dbe4&pid=1-s2.0-S2405844020305752-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305776
https://www.sciencedirect.com/science/article/pii/S2405844020305776/pdfft?md5=c55f3908a7671fccb2d12ac0a00c7212&pid=1-s2.0-S2405844020305776-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305594
https://www.sciencedirect.com/science/article/pii/S2405844020305594/pdfft?md5=14e1a47366ad1f04e857e46e5353c4b3&pid=1-s2.0-S2405844020305594-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020305065
https://www.sciencedirect.com/science/article/pii/S2405844020305065/pdfft?md5=27ba2eb9d2f22ddd3c04ee99fe433b15&pid=1-s2.0-S2405844020305065-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306241
https://www.sciencedirect.com/science/article/pii/S2405844020306241/pdfft?md5=4fe5e5188a03e3b0b0f78fd8cf69a106&pid=1-s2.0-S2405844020306241-main.pdf
https://www.sciencedirect.com/science/article/pii/S2405844020306174
https://www.sciencedirect.com/science/article/pii/S2405844020306174/pdfft?md5=17dd5606a2a159661212fb36e6a82586&pid=1-s2.0-S2405844020306174-main.pdf


Previous vol/issue Next vol/issue

ISSN: 2405-8440

Copyright © 2020 Elsevier Ltd.

About ScienceDirect

Remote access

Shopping cart

Advertise

Contact and support

Terms and conditions

Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Copyright © 2020 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V.
ScienceDirect ® is a registered trademark of Elsevier B.V.

page 1 of 2

https://www.sciencedirect.com/journal/heliyon/vol/6/issue/3
https://www.sciencedirect.com/journal/heliyon/vol/6/issue/5
https://www.elsevier.com/
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/customer/authenticate/manra
https://sd-cart.elsevier.com/?
http://elsmediakits.com/
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www.sciencedirect.com/legal/use-of-cookies
https://www.relx.com/


also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Heliyon
Country Netherlands  -   SIR Ranking of Netherlands 18

H Index

Subject Area and
Category

Multidisciplinary
Multidisciplinary

Publisher Elsevier BV

Publication type Journals

ISSN 24058440

Coverage 2015-2020

Scope Heliyon is an all-science, open access journal that is part of the Cell Press family. Any paper reporting scienti�cally
accurate and valuable research, which adheres to accepted ethical and scienti�c publishing standards, will be
considered for publication. Our growing team of dedicated section editors, along with our in-house team, handle your
paper and manage the publication process end-to-end, giving your research the editorial support it deserves.

Homepage

How to publish in this journal

Contact

Join the conversation about this journal

Enter Journal Title, ISSN or Publisher Name  

Impact factor 7.97, low cost
International Open Access Journal & ISSN Approved, Peer-reviewed, Refereed Journals

jetir Research Journal OPEN

Quartiles

The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=NL
https://www.scimagoir.com/rankings.php?country=NLD
https://www.scimagojr.com/journalrank.php?area=1000
https://www.scimagojr.com/journalrank.php?category=1000
https://www.scimagojr.com/journalsearch.php?q=Elsevier%20BV&tip=pub
https://www.cell.com/heliyon/home
https://www.editorialmanager.com/HELIYON/default.aspx?__hstc=25856994.5232840728ac555473948228c6425f7d.1571237331701.1571237331701.1571237331701.1&__hssc=25856994.4.1571237331702&__hsfp=3067521963
mailto:c.schulz@cell.com
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C4FyBSKIOX6u4E-KBrtoPkfWFwALz1pTqW4T_-MS4CsCNtwEQASCQ2cd7YOmi4oPgDaAB_N_LpAPIAQGpAjE-5GqIeEw-qAMByAPLBKoE_QFP0EDFUBFcVOZdScBGye12cTE-waJbOJ4QwCINEkWZKijL2CKJegYApC9jCAQZrR2K_G3JcPs9unmk35fPvZmdIK7DFJWES_ZRjBgosMzXJ0IiC00fGWliuQGBIm2yqxceXA4CHqdF2gk6gz4et7pOS07XByh1Bxb1cz5lhHs8K3boZHdGyNsv5i-r21taXSevHWcZdX2eVMZu6_ftr9u1_c9rs9o8aiuJLtbwEATTOcxJtVYOnL2_EoNkfiUJRe9rCiymzZJ9CYpMFPCeXpMbHMnkhLBJZsIP2zPVQhBhsPjBrzWC2dXfSubTEQjKyEys-xDfKULAtFeOPXRmwATliI3J8AGQBgGAB-yftFuIBwGQBwKoB47OG6gH1ckbqAeT2BuoB7oGqAfw2RuoB_LZG6gHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB8LaG9gHAdIIBggAEAIYGrEJGV1tWO9nKnyACgGYCwHICwHYEwo&ae=1&num=1&cid=CAMSeQClSFh3DWATUYZLD517mvkoTCamiD3gbxToNj4dreK7vIDhqyk3ju-wJGmoicpqFCeELUeNCy1ztfKw_LuiPmu4wLqvE4HVrwehzRGOZZu5P7pzS3sH-XAoKN-0ahT5LECMKda3M6j7SiGLMfItMDq9w-LCIZFlJo4&sig=AOD64_1f2PkMbipzxCr2ODaPysapsV0X2Q&client=ca-pub-7636113250813806&nb=0&adurl=http://jetir.org/%3Fgclid%3DCjwKCAjwr7X4BRA4EiwAUXjbt99sCTA8_svFAIM82_0AkBAV7qK3v5mBZX8yfC5WAfalljCFl-wvkhoCRTQQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C4FyBSKIOX6u4E-KBrtoPkfWFwALz1pTqW4T_-MS4CsCNtwEQASCQ2cd7YOmi4oPgDaAB_N_LpAPIAQGpAjE-5GqIeEw-qAMByAPLBKoE_QFP0EDFUBFcVOZdScBGye12cTE-waJbOJ4QwCINEkWZKijL2CKJegYApC9jCAQZrR2K_G3JcPs9unmk35fPvZmdIK7DFJWES_ZRjBgosMzXJ0IiC00fGWliuQGBIm2yqxceXA4CHqdF2gk6gz4et7pOS07XByh1Bxb1cz5lhHs8K3boZHdGyNsv5i-r21taXSevHWcZdX2eVMZu6_ftr9u1_c9rs9o8aiuJLtbwEATTOcxJtVYOnL2_EoNkfiUJRe9rCiymzZJ9CYpMFPCeXpMbHMnkhLBJZsIP2zPVQhBhsPjBrzWC2dXfSubTEQjKyEys-xDfKULAtFeOPXRmwATliI3J8AGQBgGAB-yftFuIBwGQBwKoB47OG6gH1ckbqAeT2BuoB7oGqAfw2RuoB_LZG6gHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB8LaG9gHAdIIBggAEAIYGrEJGV1tWO9nKnyACgGYCwHICwHYEwo&ae=1&num=1&cid=CAMSeQClSFh3DWATUYZLD517mvkoTCamiD3gbxToNj4dreK7vIDhqyk3ju-wJGmoicpqFCeELUeNCy1ztfKw_LuiPmu4wLqvE4HVrwehzRGOZZu5P7pzS3sH-XAoKN-0ahT5LECMKda3M6j7SiGLMfItMDq9w-LCIZFlJo4&sig=AOD64_1f2PkMbipzxCr2ODaPysapsV0X2Q&client=ca-pub-7636113250813806&nb=7&adurl=http://jetir.org/%3Fgclid%3DCjwKCAjwr7X4BRA4EiwAUXjbt99sCTA8_svFAIM82_0AkBAV7qK3v5mBZX8yfC5WAfalljCFl-wvkhoCRTQQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C4FyBSKIOX6u4E-KBrtoPkfWFwALz1pTqW4T_-MS4CsCNtwEQASCQ2cd7YOmi4oPgDaAB_N_LpAPIAQGpAjE-5GqIeEw-qAMByAPLBKoE_QFP0EDFUBFcVOZdScBGye12cTE-waJbOJ4QwCINEkWZKijL2CKJegYApC9jCAQZrR2K_G3JcPs9unmk35fPvZmdIK7DFJWES_ZRjBgosMzXJ0IiC00fGWliuQGBIm2yqxceXA4CHqdF2gk6gz4et7pOS07XByh1Bxb1cz5lhHs8K3boZHdGyNsv5i-r21taXSevHWcZdX2eVMZu6_ftr9u1_c9rs9o8aiuJLtbwEATTOcxJtVYOnL2_EoNkfiUJRe9rCiymzZJ9CYpMFPCeXpMbHMnkhLBJZsIP2zPVQhBhsPjBrzWC2dXfSubTEQjKyEys-xDfKULAtFeOPXRmwATliI3J8AGQBgGAB-yftFuIBwGQBwKoB47OG6gH1ckbqAeT2BuoB7oGqAfw2RuoB_LZG6gHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB8LaG9gHAdIIBggAEAIYGrEJGV1tWO9nKnyACgGYCwHICwHYEwo&ae=1&num=1&cid=CAMSeQClSFh3DWATUYZLD517mvkoTCamiD3gbxToNj4dreK7vIDhqyk3ju-wJGmoicpqFCeELUeNCy1ztfKw_LuiPmu4wLqvE4HVrwehzRGOZZu5P7pzS3sH-XAoKN-0ahT5LECMKda3M6j7SiGLMfItMDq9w-LCIZFlJo4&sig=AOD64_1f2PkMbipzxCr2ODaPysapsV0X2Q&client=ca-pub-7636113250813806&nb=1&adurl=http://jetir.org/%3Fgclid%3DCjwKCAjwr7X4BRA4EiwAUXjbt99sCTA8_svFAIM82_0AkBAV7qK3v5mBZX8yfC5WAfalljCFl-wvkhoCRTQQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C4FyBSKIOX6u4E-KBrtoPkfWFwALz1pTqW4T_-MS4CsCNtwEQASCQ2cd7YOmi4oPgDaAB_N_LpAPIAQGpAjE-5GqIeEw-qAMByAPLBKoE_QFP0EDFUBFcVOZdScBGye12cTE-waJbOJ4QwCINEkWZKijL2CKJegYApC9jCAQZrR2K_G3JcPs9unmk35fPvZmdIK7DFJWES_ZRjBgosMzXJ0IiC00fGWliuQGBIm2yqxceXA4CHqdF2gk6gz4et7pOS07XByh1Bxb1cz5lhHs8K3boZHdGyNsv5i-r21taXSevHWcZdX2eVMZu6_ftr9u1_c9rs9o8aiuJLtbwEATTOcxJtVYOnL2_EoNkfiUJRe9rCiymzZJ9CYpMFPCeXpMbHMnkhLBJZsIP2zPVQhBhsPjBrzWC2dXfSubTEQjKyEys-xDfKULAtFeOPXRmwATliI3J8AGQBgGAB-yftFuIBwGQBwKoB47OG6gH1ckbqAeT2BuoB7oGqAfw2RuoB_LZG6gHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BuoB8LaG9gHAdIIBggAEAIYGrEJGV1tWO9nKnyACgGYCwHICwHYEwo&ae=1&num=1&cid=CAMSeQClSFh3DWATUYZLD517mvkoTCamiD3gbxToNj4dreK7vIDhqyk3ju-wJGmoicpqFCeELUeNCy1ztfKw_LuiPmu4wLqvE4HVrwehzRGOZZu5P7pzS3sH-XAoKN-0ahT5LECMKda3M6j7SiGLMfItMDq9w-LCIZFlJo4&sig=AOD64_1f2PkMbipzxCr2ODaPysapsV0X2Q&client=ca-pub-7636113250813806&nb=8&adurl=http://jetir.org/%3Fgclid%3DCjwKCAjwr7X4BRA4EiwAUXjbt99sCTA8_svFAIM82_0AkBAV7qK3v5mBZX8yfC5WAfalljCFl-wvkhoCRTQQAvD_BwE


Category Year Quartile
Multidisciplinary 2016 Q3
Multidisciplinary 2017 Q1
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2015 0.000
Cites / Doc. (4 years) 2016 0.759
Cites / Doc. (4 years) 2017 1.384
Cites / Doc. (4 years) 2018 1.684
Cites / Doc. (4 years) 2019 1.908
Cites / Doc. (3 years) 2015 0.000
Cites / Doc. (3 years) 2016 0.759
Cites / Doc. (3 years) 2017 1.384
Cites / Doc. (3 years) 2018 1.684
Cites / Doc. (3 years) 2019 1.893

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2015 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2015 31.03
2016 22 64

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2015 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2015 0
Uncited documents 2016 14
Uncited documents 2017 80
Uncited documents 2018 159
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A B S T R A C T

The previous research showed that slow sand filtration (SSF) can remove the total coli by approximately 99%
because of the schmutzecke layer in the filter. The presented study aimed to complete the previous research on SSF,
especially on the schmuztdecke layer mechanism, to remove total coli. Total coli is a parameter of water quality
standard in Indonesia, and the behavior of schmutzdecke affects the total coli removal. In the present study, the
raw water from Amprong River was treated using horizontal roughing filter (HRF) and SSF. The variations in SSF
rate used were 0.2 and 0.4 m/h. Total coliforms were analyzed using the most probable number test, and
schmutzdecke visualization was conducted through scanning electron microscopy–energy-dispersive X-ray spec-
troscopy (SEM–EDX). The best coliform concentration in water treated by the combination of HRF and SSF was
4,386 colonies per 100 mL of sample using the filtration rate of 0.2 m/h, and its removal efficiency was 99.60%.
However, the quality of water treated by the combination of HRF and SSF did not meet the drinking water quality
standard because the removal of total coli must be 100%. The SEM–EDX visualization results in schmutzdecke
showed that the average bacteria in the schmutzdecke layer were small, white, opaque, and circular, with entire
edge and flat elevation. The Gram test results showed that the schmutzdecke bacteria consisted of Gram-positive
and Gram-negative bacteria with basil as the common cell form.

1. Introduction

The demand for drinking water continuously increases. Regional
Drinking Water Company (PDAM) as an agency that supplies drinking
water constantly attempts to find new sources of water to fulfill the
community's demand of drinking water. One method taken by PDAM is
by utilizing river water as a source of raw water. River water must be first
treated to meet quality standards before being used as drinking water. An
alternative method to convert river water into raw water for drinking is
by using roughing and slow sand filters which is an old and successful
treatment, especially for drinking water in rural areas (Rooklidge et al.,
2005).

The present study aims to complete other research about slow sand
filtration (SSF), especially on the schmutzdecke layer that influences the
biological process mechanism. The novelty of this research is the

behavior of schmutzdecke to remove total coli in river water. The previous
research showed that schmutzdecke can remove Escherichia coli (E. coli)
(Balen, 2018). Soil filtration system known as sand filter is extremely
efficient for removing pathogens (Ellis, 1985; Hijnen et al., 2004). Some
studies have explained the relationship between biological activities and
bacterial removal during SSF (Bellamy et al., 1985; Unger and Collins,
2008; Balen, 2018). The microorganisms formed in schmutzdecke are
influenced by the treated raw water.

A study on roughing and slow sand filters was conducted by Sarwono
et al. (2017). In this study, they used horizontal roughing filter (HRF) and
vertical roughing filter and achieved total coliform removal efficiencies
of 93.32% and 94%, respectively (Nkwonta and Ochieng, 2009). The
results Khumalasari and Hadi's study (2010) showed that the largest
decrease in total coliforms using roughing filter is 88.23%, whereas the
decrease using slow sand filter unit is 99.95%.
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The present study consisted of two variations, where the first varia-
tion is the type of roughing filter, and the second is the filtration rate of
slow sand filter. Amprong River water treated using roughing filter and
slow sand filter reactors were observed for its biological parameter, that
is, the number of total coliforms. The number of total coliforms contained
in the water treated by the reactors was compared with the quality
standards stipulated on the Regulation of the Ministry of Health of the
Republic of Indonesia Number 492/Menkes/Per/IV/2010 on the Quality
Standards of Drinking Water to determine whether the treated water can
be used as drinking water. The removal efficiency was measured to
determine the reactors’ effectivity in reducing the total coliforms.

Water treatment inside the slow sand filter unit occurs in the
schmutzdecke layer. Schmutzdecke is a biological layer found in the surface
of slow sand filter (Ranjan andManjet, 2018). The study of bacteria in the
schmutzdecke layer was conducted to determine the types of bacteria that
live in it.

2. Research method

2.1. Place and time

The study was conducted at the Amprong River as the point of raw
water sampling and in the official residence of PDAM Wendit Spring,
which is the place where the roughing filter and slow sand filter reactors
were placed. The Amprong River is located in Malang City, Indonesia, as
shown in Figure 1. Most probable number (MPN) test and bacteria
identification in the schmutzdecke layer were performed at the Integrated
Laboratory of the Faculty of Science and Technology Universitas Air-
langga. The study was conducted from March to June 2019.

2.2. Tools and materials

The tools used to take Amprong River water samples were bucket,
jerrycan, and 300-L water tank. The tools for roughing filter and slow
sand filter reactors included acrylic plate with 0.75 cm thickness, a pump,
PVC pipes with mesh sizes of 40, 60, and 100, a swivel faucet, measuring
cups, and a stopwatch. Test tubes, durham tubes, media bottles, analyt-
ical scale, volume pipettes, test tube holders, petri dishes, cotton, ose
needle, matches, marker, vortex, autoclave, and spirit lamps were uti-
lized in the MPN test and bacteria isolation.

The main material used in this study was raw water taken from the
Amprong River. The materials used for roughing filter reactors were
gravels with diameters of 10, 20, and 30 mm. The materials utilized for
slow sand filter reactors were fine sand with diameter of 0.15–0.595 mm
and gravels with diameter of 10–30 mm. The materials used for the MPN
test and bacterial isolation and identification included Amprong River
water, distilled water, lactose broth media, Brilliant Green Bile Broth
media, nutrient agar media, cling film, cotton, aluminum foil, 70%
alcohol, and rubbing alcohol.

2.3. Raw water supply

The Amprong River supplied raw water in this study. Raw water
supply should be adequate because the reactors continuously operated
for 24 h. The daily need of raw water was calculated.

2.4. Stage I

The types of roughing filters used were vertical roughing filter and
HRF. They were utilized at a filtration rate of 0.4 m/h. Water discharge in
the first stage was 4.16 mL/s. The sample in this stage was taken once
every day for 10 days. The effluent of the two reactors were contained in
a container tank to analyze its total coliforms. The sampling and
parameter testing of reactor effluent were conducted once every other
day.

2.5. Seeding and acclimatization of filter media

Seeding aims to grow microorganisms on the filter media. Seeding
was conducted by continuously flowing Amprong River water into the
reactor for 3 days. Acclimatization was used on the microorganisms that
grow in the filter media to adjust to their new environment, enabling
them to achieve a stable condition. The seeding observed every day
showed the growth of the schmutzdecke layer in the form of a brownish
slimy layer.

2.6. Stage II

The reactors were operated by flowing Amprong River water into the
HRF unit. The effluent of the unit's treatment was then flowed into a
containment tank to be tested for its total coliforms. After the test, the

Figure 1. Location of the Amprong River (Source: Google Earth).
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effluent water was flowed into the slow sand filter units with the filtra-
tion rates of 0.2 and 0.4 m/h. In the second stage, the discharge of slow
sand filter with filtration rate of 0.2 m/h was 1.15 mL/s, and that of the
slow sand filter with 0.4 m/h filtration rate was 2.3 mL/s. The effluent of
slow sand filter units flowed into the containment tank to be tested for its
coliforms. The samples were tested once a day. The effluent of each slow
sand filter unit was analyzed for 10 days. The sampling and analysis of
each reactor's effluent was conducted every other day.

2.7. MPN test

MPN test was conducted by taking samples from the inlet and outlet
of each reactor unit. The sample was taken and repeated twice. The water
sample taken was 100 mL. The MPN test consists of two tests, namely,
presumptive and confirmed tests. The MPNmethod applied was the MPN
3-3-3 in test tubes.

2.8. Scanning electron microscopy (SEM) and energy-dispersive X-ray
spectroscopy (EDX) analyses

A sterilized spatula was used to take a sample from the schmutzdecke
layer in slow sand filters for the SEM–EDX test. The sample was taken
from one point with the depth of 0.1 cm for 1 g. For the imaging and
composition data, the sample was oxidized using SEM tools and was
placed and stuck on SEM specimen holder using double tape.

2.9. Identification of types of bacteria on the schmutzdecke layer

The macroscopic characteristics of bacterial colony observed
included the size (growth abundance), pigmentation, shape, edge, and
elevation of bacterial colony. The microscopic characteristics of the
bacteria were observed with a microscope to determine their cell shape
and whether they are Gram-negative or Gram-positive bacteria.

3. Results and discussion

3.1. Concentration and coliform removal efficiency of roughing filters with
varying flow directions

The results of biological concentration (total coliforms) in the effluent
treated using roughing filter with varying flow directions are shown in
Table 1.

The number of total coliforms in the outlet of horizontal and vertical
roughing filters fluctuated on the basis of the analysis results in Table 1.
The sample was 100 mL, and the sampling time was twice a day. Hori-
zontal and vertical roughing filters were applied to separate the solids
from raw water. Solid separation in water occurs because of sedimenta-
tion and filtration. This process is the main process that occurs in
roughing filters (Wegelin, 1996). A roughing filter is a physical filtration
unit used to reduce the mass of solids (Khumalasari and Hadi, 2010).
However, the use of roughing filter is not optimal in reducing the number
of bacteria or total coliforms during the first stage of this study.

The coliform removal efficiency of roughing filter units is shown in
Figure 2.

As shown in Figure 2, the coliform removal efficiency of HRF and
vertical roughing filter were 93.91% and 90%, respectively, during the
first day of operation. The final efficiency results of HRF and vertical
roughing filter on average were 93.39% and 93.07%, respectively. In the
roughing filter, suspended solids that are larger than the pores of gravel
media as the filter, such as leaves, small stones, and rubbish debris, are
filtered (Wegelin, 1996). Screening or particle filtration is continuedwith
sedimentation to be sedimented on the media surface. The last stage of
water treatment in roughing filter units is interception, which is a process
to enhance the removal rate of a roughing filter. Nonoptimal coliform
removal of roughing filter occurs because of the reactor's ineffectiveness
in the screening process. The majority of bacteria can still evade the
screening process because their size is smaller than the diameter of the
filter media. The diameter of bacteria is approximately 0.5–1.0 μm
(Pelczar and Chan, 2013).

Normality test results showed that the removal efficiencies of HRF
and vertical roughing filter were 0.694 and 0.098, respectively. The
significance values signified that the data on two reactors were homog-
enous because they were larger than 0.05. The independent T-test sample
showed a significance value of 0.808. The significance value larger than
0.05 indicated no difference between the two reactors in removing co-
liforms. The absence of difference between HRF and vertical roughing
filter reactors in removing total coliforms may be caused by the similar
time of contact between raw water and media filter during treatments,
which were 58 and 62 min.

3.2. Coliform concentration and removal efficiency of the chosen roughing
filter combined with slow sand filters with varying filtration rates

The biological concentration (total coliforms) in slow sand filter is
shown in Table 2.

The slow sand filter with 0.2 m/h filtration rate initially reduced the
average number of total coliforms to 4,386 per 100 mL from the total of
1.1 � 105 per 100 mL sample. By contrast, the slow sand filter with 0.4
m/h filtration rate initially decreased the total coliforms to 6,219 per 100

Table 1. Total coliforms in roughing filter.

Day Inlet Outlet

HRF VRF HRF VRF

Before treatment Before treatment After treatment After treatment

0. 1,100,000 1,100,000 67,000 110,000

3. 1,100,000 1,100,000 78,000 67,000

5. 1,100,000 1,100,000 62,500 78,000

7. 1,100,000 1,100,000 46,000 60,500

9. 1,100,000 1,100,000 110,000 65,500

Average 1,100,000 1,100,000 72,700 76,200

Figure 2. Coliform removal efficiency of roughing filter.
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mL from the total of 1.1 � 105 per 100 mL of sample. The coliform
removal efficiencies of slow sand filters with filtration rates of 0.2 and 0.4
m/h are presented in Figure 3.

As shown in Figure 3, the average coliform removal efficiencies of
slow sand filters with 0.2 and 0.4 m/h filtration rates were 99.60% and
99.43%, respectively. The coliform removal efficiency of slow sand filter
reactors was relatively the same. This result is in accordance with the
research conducted by Balen (2018), where the adenosine triphosphate
(ATP) concentration (the quantification of active biomass in schmutz-
decke) correlated with E. coli removal. E. coli removal increased with high
ATP concentration during filtration for 3 weeks (Balen, 2018). Similar
results were obtained by Jawaduddin et al. (2019), although the total coli
removal in FeCl3-based activated carbon combined with sand filter
reached 97.9%.

Three filtration mechanisms of slow sand filter, namely, physical,
chemical, and biological mechanisms, are found in removing contami-
nant particles that come from raw water. The main process of the
filtration mechanism is mechanical straining. Mechanical straining cau-
ses particles to be trapped in the filter media because their particle size is
larger than the size of the media. The cavity between the filter media
becomes small because of the restrained particles, and the particles are
then removed (Donison, 2004).

Sedimentation occurs because particles are deposited on the surface
of filter media. The particles contained in water combine with other
particles when the water goes through the filter media. The particles are
then deposited and restrained by the filter media in the form of sand
(Huisman and Wood, 1974).

Adsorption functions to remove small particles from the suspended
particles. The formation of schmutzdecke begins with the development of
microorganisms on the surface of sand grains, thereby providing an
adsorptive surface for the attachment of organic matter in the water

(Hendricks et al., 1991). This condition occurs because of different par-
ticle charges between the suspended particles and media filter surface.
Colloidal particles are positively charged, whereas sand is negatively
charged. The positive charge of particles is accumulated on the sand
surface, thereby leading to saturation. The thicker the dirt on the media
filter surface is, the lower the adsorption energy will be.

Dissolved particles are converted into simple substances because of
chemical activities. Chemical activities make these decomposed particles
harmless: thus, they can be removed through screening, sedimentation,
and adsorption in the filter media (Huisman andWood, 1974). Biological
mechanism that occurs in slow sand filter is affected by the schmutzdecke
layer. The decrease in total bacteria is because of the removal on the
schmutzdecke layer (Verma et al., 2017). Most suspended particles and
organic materials are decomposed on the schmutzdecke layer (Suryadi,
2014). This layer is a brownish layer with thickness of 0.2 cm that is
formed in a slow sand filter. The schmutzdecke layer formed in the slow
sand filter is shown in Figure 4.

Particles in rawwater go through the sandmedia filter. The restrained
particles become food for the bacteria on the schmutzdecke layer. The
reactor will be clogged when excessive pollutants are restrained in the
sand media. Thus, the water from the inlet channel cannot flow through
the outlet channel. Scrapping by taking the sand media with 2 cm depth
is conducted to improve the performance of slow sand filter after
clogging.

The efficiency of slow sand filter in removing total coliforms is
assessed on the basis of contact time and filtration rate. A study con-
ducted by Ranjan and Manjet (2018) showed that the efficiency of slow
sand filter in removing bacteria in water depends on the contact time
between water and filter media. The contact time of slow sand filter with
0.2 m/h filtration rate is longer than that of slow sand filter with 0.4 m/h
filtration rate. The higher the filtration rate is, the more scrapping pro-
cesses are conducted. Excessive scrapping will damage the schmutzdecke
layer, thereby preventing the biological removal to function efficiently
(Khumalasari and Hadi, 2010).

Table 2. Total coliforms in slow sand filter.

Day 0.2 m/h SSF 0.4 m/h SSF

Inlet Outlet Inlet Outlet

0. 110,000 410 110,000 865

3. 110,000 7,800 110,000 11,000

5. 110,000 2,420 110,000 11,000

7. 110,000 4,600 110,000 430

9. 110,000 6,700 110,000 7,800

Average 110,000 4,386 110,000 6,219

Figure 3. Coliform removal efficiency of slow sand filter.

Figure 4. Schmutzdecke layer in slow sand filter.

Table 3. Comparison between water quality treated with HRF–SSF reactor and quality standards.

Parameter HRF Inlet
(Raw Water)

HRF Outlet 0.2 m/h SSF Outlet 0.4 m/h SSF Outlet Regulation of the Indonesian
Health Minister No. 492 of 2010

Total coliforms (per 100 mL of sample) 1,100,000 110,000 4,486 6,219 0
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Schmutzdecke is consists of deposited synthesized materials from
trapped microorganisms in sand grain (Hendricks et al., 1991). Most of
the removal processes in slow sand filter occur in schmutzdecke, especially
for biodegradable materials. Biodegradable particles are used by micro-
organisms, and they convert organic matter, such as water, carbon di-
oxide, nitrates, phosphate, and some minerals, into inorganic matter
(Balen, 2018). These inorganic matter are the main challenges of nutri-
ents removal. Therefore, some additional treatments, such as biomass
bottom ash (BBA) for phosphate removal and autotrophic biofloc tech-
nology (ABFT) for nitrogen removal, are needed to improve the perfor-
mance of slow sand filter. Alzeyadi et al. (2019) showed that BBA
removes up to 90% of total phosphate, and slow sand filter removes up to
65% (Bali and Gueddari, 2019), where the efficiency number is constant
with the work of Eturki et al. (2011) and Chennaoui et al. (2014). ABFT
with microalgae (Scenedesmus obliquus and Chlorella vulgaris) and fish
(Nile tilapia, Oreochromis niloticus) remove 50% of total ammonia nitro-
gen (Kim et al., 2019).

The normality test demonstrated that the removal efficiencies of slow
sand filters with 0.2 and 0.4 m/h filtration rates were 0.962 and 0.813,
respectively. The significance values indicated that the data of two re-
actors were normally distributed because they are larger than 0.05. The
normality test result of two reactors was 0.068. These significance values
signified that the data of two reactors were homogenous because they are
larger than 0.05. The result of independent T-test showed that the sig-
nificance value was 0.519, which was larger than 0.05, indicating no
difference was found between the two reactors in removing coliforms.

3.3. Comparison between water quality treated using the combination of
roughing filter and slow sand filter and the quality standards

The water treated using the combination of two reactors was
compared to the quality standards stipulated in the Regulation of the
Ministry of Health of the Republic of Indonesia Number 492/Menkes/
Per/IV/2010 on the Quality Standards of Drinking Water. The compar-
ison results are presented in Table 3.

The data presented in Table 3 indicate that the water treated using
HRF–SSF reactor do not meet the quality standards. Therefore, the
combination of two reactors are ineffective to treat Amprong River water
to become raw water source for drinking water. Low coliform removal
can be affected by the quality of raw water, size of media, thickness of
media, and the contact time between raw water and the media.

3.4. Characteristics of bacteria on the schmutzdecke layer of slow sand
filter

Bacterial inoculation using pour plate technique on the schmutzdecke
layer of two slow sand filters resulted in 18 bacterial isolates. Their
macroscopic characteristics were analyzed and found that they had
small, moderate, and large colony sizes. The average bacterial colonies
found in the schmutzdecke layer were small, with the smallest size of 0.14
cm. The number of small bacteria was nine isolates. The number of
moderate-sized bacteria was six isolates with the range between 1.20 and
1.81 cm. The number of large bacteria was three, with the largest size of

Figure 5. Results of SEM–EDX test on slow sand filter with 0.2 m/h filtration rate (a) and slow sand filter with 0.4 m/h filtration rate (b).

Figure 6. Result of SEM–EDX test on controlling sand media (a) and details of SEM– EDX sand grain (b).
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2.21 cm. Most bacteria were pigmented (colored colonies) and had white
consistency that was opaque. The shapes of bacterial colonies varied,
such as rhizoid (root-like shape), circular (straight-edged), irregular
(curvy-edged), and filamentous (thread-like and spreading). Fourteen
bacteria found on the schmutzdecke layer were circular.

Most bacterial colonies had entire edge or extremely wide edge. Other
edges of the colonies included filiform (grows with resembling threads
and a straight edge), undulate (has wave-like curves), lobate (has clear
curves), and curled. The last characteristic of bacteria observed was the
elevation form. Elevation is the cross-sectional shape of the colony. The
bacteria had flat elevation on average although bacteria with raised
elevation were found.

The 18 bacterial isolates were observed for their microscopic char-
acteristics, and their cell sizes ranged from 1 μm to 3 μm. Twelve out of
18 bacterial isolates belonged to Gram-positive bacteria, whereas the
remaining six were Gram-negative. Most of the bacterial cells on the
schmutzdecke layer were basil-shaped.

3.5. SEM–EDX test results

SEM–EDX test was conducted on sand media in the last stage of slow
sand filters with 0.2 and 0.4 m/h filtration rates and on the sand con-
trolling media. SEM–EDX test was conducted to prove the formation of
the schmutzdecke layer on the sand media. The results of SEM–EDX test
are shown in Figure 5.

The results of SEM–EDX test on the sand media in the final stage of
operating slow sand filters with 0.2 and 0.4 m/h filtration rates showed

that the schmutzdecke layer was formed on the sand media in two re-
actors. The structure of the schmutzdecke layer consisted of mass deposit
formed by several groups of microorganisms. The SEM–EDX test results
were used to support the results of microscopic characteristic test,
showing that basil- and coccus-shaped bacteria were found on the
schmutzdecke layer. Joubert and Pillay (2008) indicated that the bacteria
are found in schmutzdecke, and they are growing on the diatoms. Their
shapes are fairly rod and coccus, indicating that they are well established
in schmutzdecke.

This layer formed because of the accumulation of microorganisms
and their activities, including extracellular and enzymatic products
(Joubert and Pillay, 2008). The longer the filter operates, the more mi-
croorganisms will be contained in schmutzdecke. Therefore, the diversity
of microorganisms increases with time. However, not all structures of
microorganisms could be accurately identified on the basis of the
micrograph.

The results of SEM–EDX test on the sand media in the last stage of
operating slow sand filters with 0.2 and 0.4 m/h filtration rates were
then compared with the controlling sand media. The results of
SEM–EDX test on controlling sand media are presented in Figure 6,
and the mineral composition in the sand media are presented in
Figure 7.

Figure 7 shows that the composition of sandmedia consists of oxygen,
silica, aluminum, ferrous, calcium, sodium, magnesium, and potassium.
Oxygen (30%) has the highest percentage, and potassium (2%) has the
lowest percentage. The mineral composition percentage spectrum is
shown in Figure 7c.

Figure 7. EDX results of sand media in slow (a), the mineral composition of sand media (b) and the spectrum results of sand filter media (c).
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4. Conclusion and recommendation

4.1. Conclusion

The concentration of total coliforms in Amprong River water treated
using HRF was 72,700 colonies per 100 mL of sample, and its removal
efficiency was 93.39%. The removal efficiency of vertical roughing filter
was 93.07%, and the concentration of coliforms in the water treated by
this filter was 76,200 colonies per 100 mL of sample. The concentration
of biological parameters in Amprong River water treated using the
combined units of HRF and slow sand filter with 0.2 m/h filtration rate
was 4,386 colonies per 100 mL of sample, and its removal efficiency was
99.60%. The coliform concentration found in the water treated using
HRF and slow sand filter with 0.4 m/h filtration rate was 6,219 colonies
per 100 mL of sample. The filter unit achieved a removal efficiency of
99.43%. The schmutzdecke on slow sand filter was effective to remove the
total coli. However, the quality of water did not meet the quality stan-
dards on the basis of the Regulation of the Ministry of Health of the
Republic of Indonesia Number 492/Menkes/Per/IV/2010 on the Quality
Standards of Drinking Water, especially on its biological parameter (total
coliforms). The bacteria found in the schmutzdecke layer had several
characteristics. Their sizes were small, moderate, and large. They were
pigmented and had white consistency that was opaque. They had various
shapes, including circular, rhizoid, irregular, and filamentous. The bac-
teria had entire, filiform, undulate, and curled edges and flat and raised
elevations. They were Gram-positive and Gram-negative bacteria with
basil-, coccus-, and cocoid-shaped cells.
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