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Abstract: PEF technology is an emerging non-thermal food processing technology, and has been widely used because of its little damage
to food quality and ability to kill harmful microorganisms in food. PEF activates the nutrient synthesis pathway of plant foods through the
oxidative stress pathway, induces nutrient synthesis;-and-improves food quality. However, there are few studies in this field. PEF intiates
oxidative stress reactions, resulting in the synthesis and accumulation of nutrients. Plant foods are stimulated by PEF to produce large amounts
of ROS, which”activate metabolite synthesis pathways, eventually leading to the synthesis ofproteins, polyphenols, thioglucosides and
carotenoids; The accumulation of ROS on the cell membranes of microorganisms would cause abnormal protein expression, damage to the lipid
layer and DNA, and eventually cause microbial inactivation.

510K

I B, SR, W A, S i B BRI AL SR AR TS T B TR A BN R KA A M At et R [3]. DR B R, 2023,
39(12):345-353

LIU Simin, WANG Qianxinhong, CHANG Junqi, et al. Research progress on the nutrient synthesis and microbial inactivation induced by

pulsed electric field technology via the oxidative stress pathway [J]. Modern Food Science and Technology, 2023, 39(12): 345-353

ks BHA: 2022-10-23

HEWE: SHAREITRITE (20200404066YY)

EE R XUBE (1997-) , %, WiLMsE, MAm: PERES, E-mail: 1977545134@qg.com
BIEE: BERY (19749, B, #L, %, #ixAmE: FEAME, E-mail: 2499515055@qg.com

345



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.12

Key words: pulsed electric field technology; active ingredient; oxidative stress; antioxidant; bioactive; sterilization

FEL B I THEAR SAAAEX & I E FRAN E A
B LA E AR BRI, n] RE 2l S IR R,
HEYFRN, RN AR, A5 a T
FR EFN TS TR TG A AT K
W, SRR, ZHEARCEERBHIL
TolARAER=,  Felndab s AR, T A AR
YR EATE £ T AR SER v B A P B
Ak, Vr2E TR B R, RSO ER R 2 R
BEARITT e A E T, AR T8 S A 20,

B I THERGS & i R E TR T
B RE AL 2NN 22 45— R 51 W) @ aa 1k AT TR
e AR, B DAAA A ) TR — Rl M
INTHA, XA T EFRYFRR, $n
ainzatt, ERnTUUEEREE & E S EYE )
FIRETE R A AT R E 0 — S E 25, 1
WEpZE. S MRMERDS, REHNEA LAY
A RO RS i R, X R R 4
BE. kg, R, s,

FH -1 4>k PEF 75 8 b in TR A A 3ok ik
IR, FTCASRT PEF HARTE & dh b B FRIIT 7 el kb
208 PEF HH T Fuh AR PRI 5 2 B A £
EIRRE, KRR, RO A E M
A PER SRk R SRR (B iR B
Fb. #REEAY 0.1~80 KV/em 3R HLIZ A Ik PA R, )
TEFEM T T MR AE B A S iR B YK
SR B 1) 47 R B e Y (2P 5 < 017 QUL R FAE 5 i
I AE NS 58 7 T A R T

T2 3] PEF BIUG 2 7 X AR = Rk fr 4
WU 2 AL SR, S S A =2,
PEF AbHE Ji5 A MIZH 2R h B 1 R 2 By SR S5 P 4 A
KRBT & ESNIRIE I XEAER & 2 2
PEF A5 2 28 P A AT =4 I 2 R4 A AK
2 4 SR AU S R T i 4 B0,

TEAIARRR T X A RO AR RIS JOvz, BRI
B S R FBUEE 5L ML, 4S5
FIER, RAERAET), X REYE MR
PEF ANER i F s 12980, 2 ey o R i 46 e
PEF 340 7 4R AiEE M, XAl T 40
RIS, T2 RasEN, SR G Bl
YRR WA G203 . beAh, &1 ROS #1255
SE RIS SRR IAET, AT H R,

AR T PEF @I AN NHOS R SAEYE 77
VIR A R E A RS A TR BCR . AMNE R S5 T PEF

346

I S BEROR AR KA RINLE], Ty PEF BoRIE
R AR BOEAR S B SR OB T T AR S5

1 PEF iESEMIMERmEFRYREK

SR 5T S IR PEF 388 3 0 2 A A sk 24 L A )
WA (ROS) P& KRR, ROS KP4k 5
Y I fa BRSSO, 4 il B A
FE YDA I — AN [ R RRAE RSO iR 2 77 A2 ROS o
T RS Z A5 2 i, AT P\ SZ 45 1 40 B R TS L K
5 Y A AR S e A ROSE2 4 i AR 2
IR SRFING, A X LR A EAE 5Tt
YN B R G i SN, FEEE SR T
W, MR A TR - i 7% A 1 6 ROS
Ry RS s S S SR /e Xt e AR M (T o 1 S
Flp 27 SHUREIARE T I AR I, BT,
ROS &S E ML aa .

11 EAA# Y M XK

Galind %1% D44 41 1 jtiin PEF, {2041
ARG, AR S - A2 . B KE ROS
BRRAGAE, SR RGE G R KR ORISR,
RAF. SRFHIWRETET, KA KR AR
HRAR B LSO EUL LB R0, 33 T Rl B i
PR RS A 1 5 A i S SRR A . X — T AT
RIAFATIE PEF RIBHEYIH SRS A 17
BRI, W 1 PR,

s g’
i ¥
i 2

A
OH
Sy B
O B o i
\ o ®

[
4473 \
ATP ) i 5‘3’@{# Cwmrx
Wi g e
J %’@5/5

E 1 PEF BESEHMRIERESRATEFRYRINE
Fig.1 PEF induces nutrient accumulation through the oxidative

1EN

s
iﬁf}ﬁﬂ/ﬁﬂ%@

p f
—_— E
i

———

stress pathway
Leong Z5BYURF5T T PEF ALFRARFIFPEHASE N, 8
IR AR SEEG 2 E I e U S AL S A A S 1
YR PR YRR - 455K B, 0.8 kViem &4 521
Yellow Solar Purée $2HU4) A i 2514 i1 Caco-2 4 Ha f¥17
1, A0 FLE B S8 (Lactate Dehydrogenase, LDH)



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.12

MHRAT NO =42 . PEF $REISHES M2 4 i
TSR BRI IR ER , RER A SRS (5 H0,)
ARAEAIHER NO 724 1 43 Rk R 3 5 E Bk
(76 H0p) 4HARARIZK o BEAMNERIN, PEF $2HK
YIRS R RS RESAHHF RS R
BV R ST EHAE DR EREEARN Yellow Solar,
PEF ft & ERm e HIE MR AR, Leong 45
KB PEF 4P 5 AT LLGE4E Xt VitisVinifera 72 1 A 7]
TR HaO, LA H A W 5471 ] . Leong Z5(4
SR T Mokl L3750 B B R 2 v A R L
VEFIRIE, [FIRES 5] PEF AbBE G 1 B BRI & e
A B SRR AT AR, R R R
P2 G 2 SE A SR R
PEF IN T/ IFEMEGH MR, HE MR, Kk
B R T LR R #0 & T B
TIER, XREFNEMNZE PEF MiEE, M
MR ATP, ATP VEA IG5 5 (4 2 B IA1 5L,
WOR T BN, B8 T A ARSI A
BOKRE FRFT, iH] PEF AbBE ] A 8 £ 1
EACTIE A RIE TR R, IR AR S 725
FENAR NI AR T %30 B0, 4 1 97 Martinez
269157 i PEF 4 A4 B3 Y Dried Rhodotorulaglutinis
Yeast AL 2K, @I 0 SLIG S AE R LR 5 PEF
XTREHE DRI, RAH] PEF ALERFISEHRA
20%, M PEF Ab3 5 HElRE %] 80%. Kokkali
S0 R B PEF ROEE I MG A M i
TRBE S B0 . 38 3 X S DRI 2 2 A I LA )
ARSI 7] 56 . 2 S A h A S | 2R
By AL B I SRR, IX R A 7R A ] 2 B2
PEF SHEVIRNEFRRKIF R . PERRESERE 7=
JRAEAEAZ 6 5 P A AR, AT LURIF X I35
Er RS Y B G B RIS, R PEF B
A 2N IR B SR P,

12 /% %

EHERRA SR SRR IR KM a4, 0
TEREPUAR PR 4 . PUIAR. $RE %S,
PUERE. (RYDIE. PT. PUgNE. B Abys e
ﬁﬁ%[el-eﬁ]o

Liu Z5CR 78 1 Bkok ez R B A 2 B 4R
WA T 1 HEK-293 400 A0 R R4 1, St
45 R L PEF SR AR 1 PR3 F s T 77V
ESER. N PEF $&HUY )G WS K T HEK-293
R AR AR 2, 1 HEK-293 20 M {15 1 58 fid B 1)

AIRAS . PiH] PEF 3R\ A S B B B H R 14
k=R e

Hou 2557l v FiL 37 1) P 3 5 B2 RV 0 47
1k, 1EHLIZ8EE 20 KV/em. 454 6 000 Hz. ¢=70%
ZBE-KIEWL THFE N 150 Lh IIAF T, NS BHE
HKigr, N 12.69 mglg. SMpAHBHREGE. FAER
PERGE HP R BREUE . A TSRIGEA I P
BRSS9 T H RS, PEF NS B IR BRI B
4 0 ELR RV 466  Lu 255009 T 38n A S 107 2%,
RH T PEF 455 p-HIGINEHBHESE I S 2 . 18
BT, PEF X A< A HE RS M A 5
e, KR % T A5t IR T A5 Ko, Jlikask
10 IR, BEEEL 2% B &4, 1R FA
Z BB IR )y 38.15 mo/g,  BAEINER T HREU
6], BGOK T SO . Ik B B IS 2R )
MUK TARR SR, B R Ma T R AR i R
RS, ONTRATOE PEHCE A 5 A e 1 28 )
SRR TR ST 1

1.3 % & b

ARG AN T BB RS RIS
VER, BT AT 25 R0 £ Tolk b B Rk iz 0],
RS2 B ARV AT IRRAE, Bt LA IR It
RS AMRRIIIR, FEHUX IR I 5 S i
ARV AR AR AR R I R B T g
PREFRSE AR REFNVAEDNEYE, A s BT+
Mo St E P B, B R E KM, BT
DABRAR A BT (1401 0k 5 R TT T2 75 KOs R AH
K, PEF RETRIE I XS BT KIS Rk B OR BE A
FIEE O B BRSO Fox 57,

P 22 A6 ) BT IR AR A A B R A
AR, AR A A =), XL
BEHANEZmA L MR ENEER K.
Frandsen 25153 35 k\V/em [f) PEF Ab32xfd B+ ¥
Mg e 20, RIF N IR 2 Hm A A AT E PEF
REFR 2 F AR BEAR, I SRARIE PEF B8R EUERAC A
TR R LI I R A A ST R S

Ingrid 25Ol kit FEZH AR X P 22 A6 48 25 B
ARATEI R AT, SEI04E TR B PEF FAbEE /5 1)
PEEAEAE I D R W MR TTRRITE
RN T RAWRE, FINGE R IR TT TR R RS
Yo IXANSLIG I PEF v ATERRA A RIE I T,
IREAH BT R AP ICHER, X T RERCN
BRI FE T 1] o

347



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.12
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Table 1 Effect of PEF on the synthesis of bioactive substances through the oxidative stress pathway
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