Accepted Manuscript

Title: Solvent-free extraction of food and natural products

Author: Farid Chemat, Anne Sylvie Fabiano-Tixier, Maryline Abert Vian,
Tamara Allaf, Eugene Vorobiev

PII: S0165-9936(15)00134-X
DOl: http://dx.doi.org/doi:10.1016/j.trac.2015.02.021
Reference: TRAC 14447

To appear in: Trends in Analytical Chemistry

Please cite this article as: Farid Chemat, Anne Sylvie Fabiano-Tixier, Maryline Abert Vian,
Tamara Allaf, Eugene Vorobiev, Solvent-free extraction of food and natural products, Trends in
Analytical Chemistry (2015), http://dx.doi.org/doi:10.1016/j.trac.2015.02.021.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will
undergo copyediting, typesetting, and review of the resulting proof before it is published in its
final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.



Solvent-free extraction of food and natural products

Farid Chemat * *, Anne Sylvie Fabiano-Tixier ?, Maryline Abert Vian ¢,
Tamara Allaf °, Eugene Vorobiev ©

& Avignon University, INRA, UMR 408, GREEN Extraction Team, F-84000 Avignon, France

® ABCAR-DIC, F-17100 La Rochelle, France

® Laboratoire Transformations Intégrées de la Matiére Renouvelable, Equipe Technologies
Agro-Industrielles, Université de Technologie de Compiégne (UTC), F-60205 Compiegne, France

HIGHLIGHTS

¢ Solvent-free extraction reduces extraction time and degradation

¢ Solvent-free acts extraction directly on the plant cell to release metabolites

e The combination of microwaves and “in situ” water permits direct extraction
¢ A pulsed electric field disrupts plant cells locally

ABSTRACT

This review presents useful and green techniques of solvent-free extraction used in ancient
times, such as extraction of olive oil and citrus essential oil, and innovative techniques, such
as pulsed electric field, microwave, instantaneous controlled pressure drop, and extrusion. We
discuss the devices, their applications, mechanisms, and parameters influencing sample
preparation prior to analysis of natural products.
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1. Introduction

An analytical procedure for natural products comprises three steps:

e extraction [e.g., solvent extraction in single step or many steps, Soxhlet extraction,
Kumagawa extraction, Clevenger extraction, Likens-Nickerson simultaneous distillation-
extraction, and solvent extraction intensified by innovative techniques, such as microwave
(MW) or ultrasound, pressure liquid solvent extraction, and supercritical solvent
extraction];

e evaporation of the solvent by distillation for concentration or purification; and,

e analysis [e.g., gas chromatography (GC), GC coupled with mass spectrometry (MS), high-
performance liquid chromatography (HPLC) coupled to UV or MS, nuclear magnetic
resonance (NMR), X-ray diffraction (XRD) or gravimetry].

While the analysis step is complete after only seconds or minutes, extraction and
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