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Abstract: Electric Field-Assisted Extraction can improve the problems of low efficiency, high energy consumption and loss of target
products in the extraction of functional substances by traditional methods. However, its mechanism of action is complex and its large-scale
application is limited. Electric Field-Assisted Extraction Technology utilizes the non-thermal effect, namely electroporation, to effectively
disrupt cell membranes and cell walls, promoting the release of intracellular and intercellular functional substances. Studies have shown that
parameters such as electric field intensity, frequency, treatment time, and medium characteristics have a significant impact on extraction yield
and recovery rate. In view of this, this paper reviews the research progress of the Non-Thermal Effect of Electric Fields in the extraction of
functional components, elaborates on different mechanisms of action and influencing factors, and introduces the application of electric fields in
the extraction of functional components from plant, animal, and microbial sources as well as their combined use with other technologies. The
integration of multiple technological approaches can enhance extraction efficiency and promote industrialization, providing a theoretical
foundation for the large-scale application of electric field technology in functional substance extraction.
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Fig.1 Mechanism Diagram of Cell Membrane Electroporation
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Table 1 Application of Electric Fields in the Extraction of Plant-derived Functional Ingredients

B AT IR JoAt 37 KA X B Lk
A& KA. MG oEF PEF #8043 B 6224 &, RITHL4E, hE4RE; RIHRA. [4.39-41]
TR Wik kA B Y A& '
e SN CE PEF PEF 80 RIUR 3 T mICHifid %, A AT % Bt [42,43]
By PEF #8032 BUAL 408,V 2T % Bredifh, REBIMRE . HEAdL
% LR E . AR PEF RRSR S . .) ﬁ. S P LA [44,45]
RS
REETRE OH OH fgépbeit . 34 Hhmibdpht, 8V 3B £ 4 b s IR [46]
HoHiet AEF AEF 4324838 B30 B0, B2k Ty ok B 48 H AR m it s ) [47]
BRIRBORCERL A
AR RRAE e PEF HShRIILI  $ ABIUIE, SEATbUIRAT [11.48-50]
T
34 )= PEF  PEF #HB1IRIRAEIR 3 S4B IRBUECE, Whkob AR ARV AL AR 202 [12]
IEF JRICT AR & RIG T F, RIREABLRE A T, RRAMELE KR, FEKE
A A IEF R [51]
L Eiapes LA
Fih. AT AR, ogr FEF WP RIGER BT QRRIE, BRI FQREDERGBIR, EE R [52-54]
ik B BA — R et
Eak e PEF 80 =T ATt 3 I & & 09 4RIR, AL RATIRIVR A0 tfle 5 M) B — 2
FOKIE PEF [55]
b=l
R OH 1R 2% 6 SR 23 LB KR B A 40 T Aol [56]
B, Lok PEF PEF $ 84 3R IR AL 4R 5 6 M AL B4 0 IRIRF [57,58]
LS AT PEF PEF 2330 A% Sk fmfits, 3§ 5% fm it AL &4 4 T 4231 [59]
e , ) PEF &Mk &0 AR s O R TR fafeif) o B, THEZ o T
B LE] S PEF [60]

FURRT s Anm e M 4 5 kR 2K

E 2 KRB (A E#mHA B) #0 (C) OH A EEEBHIBERA

Fig.2 Electron micrographs of grape pomace after untreated (A), conventional heating (B), and ohmic heating (C) treatments
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Table 2 Application of Electric Fields in the Extraction of Microbial - Derived Functional Components
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Fig.3 The yields of SPSS obtained by different extraction methods
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