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INTRODUCING SUPERCRITICAL FLUID
EXTRACTION

Supercritical fluid extraction (SFE) is a novel extraction technique For the extraction of the target analytes, a solvent above its critical
developed in both laboratories and industries for the past 60 years. point is used, performing as a supercritical fluid (SCF). A SCF is
In this extraction technique, three steps are involved: first, a any substance that is above both temperature and pressure critical
dissolving/resolving process of the analytes takes place; then, there point, having both gas and liquid characteristics. In this way,

is a sweeping of the analytes; and finally, the analytes are trapped. solvents used have liquid-like densities while viscosity is gas-like

and diffusivity is around two order of magnitude higher than
liquids. In fact, SCF can diffuse through solid matrices as gases and
dissolves compounds as liquids.

When SFE is applied, slightly changes in temperature or pressure
leads to large changes in the fluids” density since the solvent is
performing near its critical point. Thus, SFE selectivity depends on

the density of the solvent. Critical point diagram

Schematic representation of SFE
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SUPERCTICAL FLUID EXTRACTION
IN THE FOOD INDUSTRY

The food sector has showed interest in this extraction technique

mainly since 2016. Despite the increasing interest of the food sector _ ‘: A

in SFE, there is a notable delay between research and industrial S Fatty acids ‘ ﬂ’}
applications, since there is a need to prove this technology N2
efficiency, validate the process, include the products in the novel . n

foods regulations, as well as confirm the nutritional profile, e

toxicity, allergenic potential and presence of the contaminants in g Caffeine _
the products obtained. 1
4§

Nowadays, SFE is applied in the food industry for:

* The elimination of compounds whether to improve its
nutritional profile (e.g., fatty acids) or to offer a specitfic product
(e.g., decatfeinated coftfee).

* The incorporation of compounds to obtain high-value products
(e.g., enriched products)

* The elimination of compounds that are hazardous for the
human health (e.g., toxins)
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CONCLUSIONS \

@ SFE is a green extraction technique with potential .

application in the food industry for both elimination and
incorporation of compounds.

Acknowledgments: The research leading to these results was supported by MICINN supporting the Ramon y Cajal grant for
@ M.A. Prieto (RYC-2017-22891) and Jianbo Xiao (RYC-2020-030365-I); by Xunta de Galicia for supporting the program

; el .21 « o . EXCELENCIA-ED431F 2020/12, the post-doctoral grant of M. Fraga-Corral (ED481B-2019/096), and L. Cassani (ED481B-
The economic feaSIblllty and EffICIQIICY Of SFE in the 2021/152), and the pre-doctoral grant of M. Carpena (ED481A 2021/313). The authors are grateful to Ibero-American Program

industrial scale must be studied. on Science and Technology (CYTED—AQUA-CIBUS, P317RT0003), to the Bio Based Industries Joint Undertaking (JU)
under grant agreement No 888003 UP4HEALTH Project (H2020-BBI-JTI-2019) that supports the work of P. Otero.


mailto:mprieto@uvigo.es

