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Abstract
A total of 18 different deep eutectic solvents (DESs) were thoroughly analyzed in this extensive study employing the most
recent advances in COSMO-RS (Conductor-like Screening Model for Real Solvents) analytical approach. To establish a
broad and representative sample for the study, these DESs were carefully chosen and made up of a range of substances,
including urea, thymol, menthol, and six different fatty acids. This study’s main goal was to examine the various DESs'
antibacterial capabilities by examining how they interacted with bacterial cells. The study concentrated on looking at how the
DESs interacted with four crucial bacterial cell components in order to accomplish this aim. Components were 2,6-
diaminopimelic acid, N-acetyl-a-neuraminic acid, N-acetyl-muramic acid, and N-acetyl-D-glucosamine. These elements
were chosen because they play important roles in the construction and operation of bacterial cells. The results of the
research showed that the advanced σ-profiling and σ-potential assessments offered useful information on the most
interactive and successful DESs against microbial cells. Decanoic acid-based solvents showed the most effectiveness in
interacting with the chosen bacterial cell components among the 18 DESs tested. This study's significance and effects go
beyond its immediate conclusions. In order to save resources in creating new antimicrobial drugs, this study provides a
simplified method for screening biological components. Furthermore, this research opens doors for further investigation and
potential applications of these solvents in the fight against drug-resistant bacteria and the development of new therapeutic
approaches for treating infectious diseases by identifying Decanoic acid-based DESs as potent antimicrobial candidates. ©
The Author(s), under exclusive license to Springer Nature Switzerland AG 2024.

Author Keywords
Active pharmaceutical ingredients;  Antimicrobial activity;  COSMO-RS;  Deep eutectic solvents

References
Anastas, P., Eghbali, N.
Green chemistry: Principles and practice
(2010) Chem. Soc. Rev, 39 (1), pp. 301-312. 

Azmi, N.A.N., Elgharbawy, A., Salleh, H.M., Hayyan, A.
Evaluation of the antimicrobial performance of menthol and menthol-based deep
eutectic solvents as potential future antibiotic
(2021) In: E3S Web of Conferences, 287, p. 02010. 

Silva, J.M., Silva, E., Reis, R.L., Duarte, A.R.C.
A closer look in the antimicrobial properties of deep eutectic solvents based on
fatty acids
(2019) Sustain. Chem. Pharm, 14 (12). 

Klamt, A., Eckert, F., Arlt, W.
COSMO-RS: An alternative to simulation for calculating ther-modynamic properties
of liquid mixtures
(2010) Annu. Rev. Chem. Biomol. Eng, 1, pp. 101-122. 

Hayyanb, M., Wongc, W.F., Zainal-Abidina, M.H.
Hydrophobic deep eutectic solvents current progressand future directions
J. Indust. Eng. Chem, 
202AD



2/6/24, 1:10 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1743011357&eid=2-s2.0-85182467881&sort=&clicked… 2/3

Radoševi´C, K.
Antimicrobial, cytotoxic and antioxidative evaluation of natural deep eutectic
solvents
(2018) Environ. Sci. Pollut. Res, 25 (14), pp. 14188-14196. 

Juneidi, I., Hayyan, M., Mohd Ali, O.
Toxicity profile of choline chloride-based deep eutectic solvents for fungi and
Cyprinus carpio fish. Environ. Sci. Poll
(2016) Res, 23 (8), pp. 7648-7659. 

Malik, H.
.: Screening of ionic liquids as green entrainers for ethanol water separation by
extractive distillation
(2023) COSMO-RS Prediction and Aspen plus Simulation, 311 (1). 
Chemosphere

Khan, H.W., Elgharbawy, A.A.M., Bustam, M.A., Goto, M., Moniruzzaman, M.
Ionic liquid-based green emulsion liquid membrane for the extraction of the poorly
soluble drug Ibuprofen
(2023) Molecules, 28 (5). 

Abranches, D.O., Martins, M.A.R., Silva, L.P., Schaeffer, N., Pinho, S.P., Coutinho, J.A.P.
Phenolic hydrogen bond donors in the formation of non-ionic deep eutectic
solvents: The quest for type v des
(2019) Chem. Commun, 55 (69), pp. 10253-10256. 

Gebhardt, P., Yu, X., Köhn, A., Sedlmair, M.
Molecusense: Using Force-Feedback Gloves for Creating and Interacting with Ball-And-
Stick Molecules in VR, 

Klamt, A.
The COSMO and COSMO-RS solvation models
(2011) Wiley Interdisciplinary Reviews: Computational Molecular Science, 1 (5), pp. 699-
709. 
. Blackwell Publishing Inc

Gharehdaghi, T., Karimi-Sabet, J., Ghoreishi, S.M., Motallebipour, M., Sadjadi, S.
Theoretical and experimental study of calcium extraction using ionic liquids:
COSMO-RS approach
(2022) J. Mol. Liq, 345 (1). 

Shen, T.
Decanoic acid modification enhances the antibacterial activity of PMAP-23RI-Dec
(2021) Euro.J.Pharm.Sci., p. 157. 

Marchese, A.
Antibacterial and antifungal activities of thymola brief review of the literature
(2016) Food Chemistry, 210, pp. 402-414. 
Elsevier Ltd

Correspondence Address
Elgharbawy A.A.M.; International Institute for Halal Research and Training (INHART), P.O. Box 10, Malaysia; email:
amalgh@iium.edu.my

Publisher: Springer Science and Business Media Deutschland GmbH

ISSN: 21984182
Language of Original Document: English
Abbreviated Source Title: Stud. Syst. Decis. Control
2-s2.0-85182467881
Document Type: Book Chapter
Publication Stage: Final
Source: Scopus



2/6/24, 1:10 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1743011357&eid=2-s2.0-85182467881&sort=&clicked… 3/3

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.


