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Abstract: Currently, food industrial processes mainly rely on traditional thermal treatment and chemical methods. These methods often
have a negative impact on food quality and safety, and possess disadvantages such as high cost and environmental unfriendliness. The
development of efficient and green food processing methods has become an urgent problem to be solved in the food industry. Pulsed electric
field (PEF) technology is a physical method that uses electromagnetic pulses with high voltage amplitude for processing materials. As an
emerging non-thermal processing technology, PEF technology has attracted extensive and profound discussions among scholars due to its
unique advantages and the aim to apply it to the food industry. This article reviews the principle and application mechanism of PEF technology,
including electroporation theory, electrohydrodynamics, plasma and electrochemical reactions and free radical activation hypotheses, and

summarizes the applications of PEF in food industry. The review provides effective solutions for the food processing field, which is conducive to

promoting the development and application of PEF technology in the field of food processing.
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Fig.1 PEF system with bipolar pulse
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Fig.2 The mechanism of membrane perforation model under
pulsed applied electric field
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Fig.3 Typical needle-board corona discharge

23 Z£BEF{K (Plasma)

ey L () PEF 7T LLBOA P A48 T4 (Plasma),
SRR B PR I P R AT UARAE R
JEReEs Galsikal ) ORAME, BHEER
AEATBLEA R Ogn Ny B E — R LLBIIRAT S A
(Ar, He B{Ne) MIRGY, HESFIAER USRI
MG R T A . BRI FI7 B ALK
K3, AHSERR EOG FA BRI AT LA AR A

328

REHEARUILT. BlE T ERE T AT
BB R T LALLM A i, IR T4 A
R EA KIEE R M AEA R 00, RIS 81
PRI AL RIS [R] 292 3~300 s, £ i R BTR AL 2220
s REEMIRNSE AR AR AN A PR
AR AR A SR R 55 AR AR B AIOR K
AEFRE T R B T, SRR, SR T
22 IR AR 22 IRPH AT . P B PR B B A
TARME I LT B RAFIPTRTE R,

24 WAERNE 8 b EHERL

7£ PEF AbFEI RS2 3 AE MK 23T 450 I
SO T DA FRA 2 S N S R O R A R
(9300 e W T 2B A LA 27 S B ST FRE ] LR
A HfE . AR BRAFTE Ky T, HfRST
A HFOH, HUESE S P&~ R (ROS), 4
FEHAHBET (0D, BAEEE (0. THAMER

(H,0,) FIRAA (O3, #E—PHFE T PEF gt H,0,
5 0y T NAE R F L COHD, 4RI
S, KRN, 0,7 NTL ORI O, B L
R AN - B R AN LA SR A
M7 R RAIERS, NS EURH pH B4R, 51
RS T NEB R A B IR B, FE5I R KT HIE
RPN, O AN ATE A B A S 3 5 AT B A R
RO, (EEAEERME 05 ROS FH:AD B 377
TE 25 R A PR AR AR FRTAL DL R
LR IR PR, @it 4i%E PEF AR A g
TR k-5 R S =X mT LAY/ AR 25 S R 1) R
A, BRI A NAEE . PEF B EE,

3 BHeEpERmI PN

ikt R E B s b RSP 90 R A e AL
IARBRARN T EMEE R, A AN 2 e
franfREE, AHBITE, WKL W, SIS, (A
it} PEF SR 5 HAR BRI & A B VA R b Tl 1
AT IS I QR 72Tk Tolkrh, PEF H3RTT
AR AR R S A e, ATk
KIETVRE 1 gtz

3.1 R fRe

PEF A AL G & S AR AR AR
i, R RRUEE, —SH 5t C4IER T PEF AbFE
A LA 2o 4x H R 4aIRa i i ik g ikl 2006 4R35
EE T 5NN F I PEF KRG T R0/
i, WCMTE 2010 £EES7 T N PEF AREFR ARyt



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.2

AU, H i PEF BAR SRS, Bk R
T BRI PO, e G A B ) e B
BRI SRR B R R RIRZ, iED
SETE . B N TERBIOVE R . B a0 R R RIS
PEF X £ it R OREFAE FH 32 AL HOR A Wi
RIONE LA T 41 o
3.1.1 MAEMHRE

R, kv E e R R b SR S R K B R
R FHEMBER. BB BRI, AR
TERIGE T, MAEAHRI R R, B n ik
PO 2 25 B SRR« ANFITRAEADXS PEF AT 3 1
ANIA], B 22 PR BT A 22 P BH A B0 v R ikt L 3
SN, ToEF R AR RO S AT A S R
K, T ARG K A A%t PEF BUAEUES . i 7045
RIWIR, PEF AHEX} Escherichia coli, Staphylococcus
Pseudomonas  fluorescens

aureus Salmonella

Enteritidis , Listeria monocytogenes » Saccharomyces

cerevisiae %5 Y545 W] L 1K A% 45 5 0 ) 2 R B

Cregenzan-Alberti %*N1£ 7 PEF AbFEXIA4-04H E.
coli, S.aureus, P. fluorescens WIFNEERIR, 25 R K
1E32.5 'CF 40 kV/em &b E. coli, S.aureus 89 ps,42.5
kV/em &b P fluorescens 106 us 7] 7371 FE0£ 5.0 log
CFU/mL XS R, Tao PIMIBFFRIL, 16 35
kV/em fikf Yy FACEE 90 s, FERER (S. cerevisiae)
FRIATE CE. colid) HIECR A T 5.30 1515
MRS Delsart SRS LL T kit B340 5 (PEF)
Al B (HVED) X E I KEBOR, 4Rk
BLHVED 1E 40 kV HE FAEHE 10 ms FOR{5A U0 20
kV/em PEF AbBE 4 ms, &3 2 LURIE &N P
O. oeni, P parvulus, B. bruxellensis, T} %1%
GBS . 2SR T PEF XHEELE A
TR, 45 RAR WA I PEF A EE S50 :
kR 30.5 kHz, A5E 2.3%. AEERRTE] 7 min.,
HLUZ9RIE 45 kV/em, BE&F T PEF X E: AP iRcE
WIEBEZRILE] T 87.33%, AR BRAAER T 2
d, HFERE S EE K.

® 1 BERCHEIAHEAREREMRE PRI AL

Table 1 Summary of the application of high-voltage pulsed electric field technology in microbial inactivation
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Table 2 Summary of the application of high-voltage pulsed electric field technology in enzyme inactivation
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Table 3 Summary of the application of PEF-assisted drying in food industry
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