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Later on, distillation and alcohol extraction (preparation 
of tinctures) methods were adopted and refined [1].

The choice of solvent is the first important decision 
to be taken when designing an extraction procedure, as 
extraction solvents play a key role in determining the 
extracted compounds’ quality, quantity, and selectivity. 
The choice of extraction solvent depends on the chemi-
cal properties of the natural products being extracted and 
the desired end product. Solvents commonly used for 
natural product extraction include polar solvents such 
as water, methanol, ethanol, and acetone and non-polar 
solvents such as hexane, chloroform, and ethyl acetate. 
Each solvent has specific properties that make it suitable 
for extracting compounds of specific polarity. For exam-
ple, ethanol–water mixtures are recommended for the 
extraction of phenolics [2]. However, acetone has been 
proven efficient in the extraction of polyphenols from 
lychee flowers compared to methanol, water and etha-
nol [3]. Solvents also play a role in the safety and poten-
tial environmental impact of the extraction process. It is 
important to consider the toxicity and flammability of 
solvents, as well as their potential effect on the environ-
ment. In this respect, organic solvents have a number of 
disadvantages: most of them are volatile and toxic and 
contribute significantly to environmental pollution [4]. 
With the development of green chemistry, the design 

Natural products have been used by humans for millennia 
for their therapeutic, cosmetic, and nutritional benefits. 
Today, these compounds continue to play a critical role 
in drug discovery and other industries. Extraction is the 
process of separating out the desired component(s) from 
a chemical mixture. It is a key step in using any bioactive 
natural compound. Advances in technology and research 
have led to the development of innovative approaches for 
extracting and isolating natural products. These contem-
porary methods have the potential to expand our under-
standing of natural product chemistry and unlock new 
sources of valuable compounds. In this collection, we 
aim to showcase the latest research and insights into con-
temporary methods for natural product extraction and 
isolation.

The first efforts by humans to make extractions from 
natural products probably coincided with the discovery 
of fire. Ancient cultures worldwide used extraction pro-
cesses, primarily utilizing water as an extraction medium. 
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Abstract
Extraction is a vital step in obtaining pure bioactive natural compounds for medical, scientific and commercial use. 
Recently, interest in extracting natural products for applications across the food, pharmaceutical, and cosmetic 
industries has grown rapidly, driving demand for newer, more efficient extraction methods. To develop our 
understanding of this field, BMC Chemistry has launched a new article Collection titled “Contemporary methods for 
the extraction and isolation of natural products”.
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of green and sustainable extraction methods of natural 
products has become a hot research topic. Among pro-
posed green solvents, ionic liquids, natural deep eutectic 
solvents, supercritical and subcritical fluids and solvents 
from natural and renewable sources stand out as the 
most promising approaches for current solvent innova-
tion [5–7].

The most common extraction method for natural 
products is typically solid-liquid extraction (the process 
of removing a solute component from the solid using 
a liquid solvent). Several solid-liquid extraction tech-
niques have been applied to purify bioactive constituents 
from plants and microorganisms. Traditional methods 
include maceration, percolation, and Soxhlet extrac-
tion [8]. Recently developed extraction techniques for 
natural products are more energy efficient and result in 
shorter extraction times compared to earlier methods. 
Such techniques include ultrasound-assisted extraction, 
microwave-assisted extraction and pressurized solvent 
extraction. The choice of extraction solvent and method 
depends on the type of natural raw material being 
extracted, the target compounds, and the desired end 
product. Based on the law of similarity and intermiscibil-
ity (like dissolves like), solvents with a polarity value near 
the solute’s polarity are likely to perform better and vice 
versa. When selecting the extraction method, it is neces-
sary to take into consideration the stability of the desired 
product: temperature should be chosen carefully in order 
to avoid degradation [9].

Contemporary methods for natural product extrac-
tion offer several benefits, including improved efficiency, 
reduced extraction time, and reduced solvent usage. 
However, there are also some challenges: Some methods, 
such as supercritical fluid extraction and microwave-
assisted extraction, can be expensive due to the special-
ized equipment required to perform them. Given the 
costs involved, these same methods may also be challeng-
ing to scale up for commercial production. However, they 
also offer opportunities for increased productivity, poten-
tial selectivity, and sustainability. Therefore, researchers 
must carefully evaluate these methods to determine their 
suitability for specific applications and weigh the benefits 
against the costs and limitations.

Last but not least, interdisciplinary collaboration can 
contribute significantly to advancing this area of research. 
For example, a recent partnership of chemical engi-
neers and biologists lead to clarification of the relations 
between extraction method and the antioxidant activ-
ity of C-phycocyanin [10]. The interest in the extraction 
and isolation of natural products and their various appli-
cations is growing, with the discovery of new and more 
diverse applications for natural compounds driving the 
development of more efficient extraction methods. We 
hope this development will continue at a pace inspired 

by global need and directed by the environmental, safety, 
and regulatory requirements such work demands.

Authors’ contributions
M.P and V.B. contributed to drafting the manuscript. Both authors read the 
final version of the manuscript, revised it, and gave final approval of the 
version submitted.

Funding
No specific funding.

Data Availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 28 April 2023 / Accepted: 25 May 2023

References
1.	 Chemat F, Vian MA, Cravotto G. Green extraction of natural products: Concept 

and principles. Int J Mol Sci. 2012;13:8615–27.
2.	 Osorio-Tobón JF. Recent advances and comparisons of conventional and 

alternative extraction techniques of phenolic compounds. J Food Sci Technol. 
2020;57(12):4299–315. https://doi.org/10.1007/s13197-020-04433-2.

3.	 Liu S-C, Lin J-T, Wang C-K, Chen H-Y, Yang D-J. Antioxidant properties of vari-
ous solvent extracts from lychee (Litchi chinenesis Sonn.) Flowers. Food Chem. 
2009;11:577–81. https://doi.org/10.1016/j.foodchem.2008.09.088.

4.	 Chugh NA, Bali S, Koul A. Integration of botanicals in contemporary 
medicine: road blocks, checkpoints and go-ahead signals. Integr Med Res. 
2018;7:109–25.

5.	 Cvjetko Bubalo M, Vidović S, Radojčić Redovniković I, Jokić S. Green solvents 
for green technologies. J Chem Technol Biotechnol. 2015;90:1631–39.

6.	 Mišan A, Nađpal J, Stupar A, Pojić M, Mandić A, Verpoorte R, Choi YH. The 
perspectives of natural deep eutectic solvents in agri-food sector. Crit Rev 
Food Sci Nutr. 2020;60(15):2564–92.

7.	 Hessel V, Tran NN, Asrami MR, Tran QD, Long NVD, Escribà-Gelonch M, Tejada 
JO, Linke S, Sundmacher K. Sustainability of green solvents–review and 
perspective. Green Chem. 2022;24(2):410–37.

8.	 Kaufmann B, Christen P. Recent extraction techniques for natural products: 
microwave-assisted extraction and pressurized solvent extraction. Phyto-
chem Anal. 2002;13:105–13.

9.	 Zhang QW, Lin LG, Ye WC. Techniques for extraction and isolation of natural 
products: a comprehensive review. Chin Med. 2018;13:20. https://doi.
org/10.1186/s13020-018-0177-x.

10.	 Fratelli C, Burck M, Amarante MCA, Braga ARC. Antioxidant potential of 
nature’s “something blue”: something new in the marriage of biological 
activity and extraction methods applied to C-phycocyanin. Trends Food Sci 
Technol. 2021;107:309–23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1007/s13197-020-04433-2
http://dx.doi.org/10.1016/j.foodchem.2008.09.088
http://dx.doi.org/10.1186/s13020-018-0177-x
http://dx.doi.org/10.1186/s13020-018-0177-x

	﻿Contemporary methods for the extraction and isolation of natural products
	﻿Abstract
	﻿References


