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Abstract: To explore the effect of low-voltage electrostatic field (LVEF) and ice temperature (IT) on the preservation
quality of peach, the changes in appearance, sensory attributes, nutritional quality and associated enzyme activities of peach
fruit were examined under four different storage conditions within 0~15 days: low temperature (LT) storage (8+0.5 'C),
low temperature+low-voltage electrostatic field storage (8+0.5 ‘C , 150 V), ice temperature storage (—0.5+0.5 C ), and ice
temperature+low-voltage electrostatic field storage (-0.5+0.5 C , 150 V). The results showed that the abilities of different
treatments to maintain fruit appearance quality, sensory quality and nutritional quality were in this order: LT<LT+LVEF
<IT<IT+LVEF, indicating that LVEF combined with ice temperature treatment exhibited the greatest preservation on the
quality of peach fruit. On the 15th day, the IT+LVEF group had the lowest activities of PG, PME, f-gal and LOX enzymes
related to fruit softening, ripening and senescence , but the highest activities of SOD and POD enzymes. In addition, the

FI30H6 K

FINRM, 4= FE B BT 999, 55 A i F 37 W [ DGR X 7K BB ) PR B RICR 20 A (] IAR it 8H,2025,41(9):173-183.

SUN Lingxiang, QUAN Xinyao, SHAO Qianshuo, et al. Analysis of the preservation effect of low-voltage electrostatic
field combined with ice temperature on peach [J]. Modern Food Science and Technology, 2025, 41(9): 173-183.

WS EE: 2024-06-11 ; {&EHHEA: 2024-08-09 ; 3% HHEA: 2024-08-21

EEUE: IHIRRWAIRARERINE (JATS[2022]1049) ; FHRMHRHEITRITIE (SNG20211024)

fEEE: ANRM (1991, %, fit, BMEEMRR, KA E: KEREESMI, E-mail: xiang0376@foxmail.com
BEE: EHT (1979, B, L, ARR, MRAE: RELOEREE, E-mail: wyn705@163.com

173




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

correlation analysis of the various indicators showed that the overall correlation between the preservationquality and the activities

of related enzymes in peach was the weakest under the conditions of low-voltage electrostatic field and ice temperature. In conclusion,

the treatment of low-voltage electrostatic field (150 V) combined with ice temperature (-0.5+0.5 ‘C ) can effectively delay

the quality deterioration of peach during storage and prolong its shelf life, which has good economic viability and feasibility.
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different treatments
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Table 2 Color changes of fruit epidermis during storage under different treatments
e 78 18] /d
4 38 M 48 AR
3 6 9 12 15
LT 7139+ 1.76°  69.96+1.46"  69.70+036"  67.53+1.39"  63.84+0.76"  65.53+0.43"
LT+LVEF L 7139£1.76°  69.73+126°  6635+127° 6649+ 105"  6523+1.06°  66.27+0.91°
IT 7139+ 176"  7126+1.17° 6851139  70.41+0.64°  76.34+0.71"  69.76 +0.80°
IT+LVEF 7139+ 1.76°  7031+130°  7133+0.52"  7246+0.85° 71.64%0.56a° 73.61 *0.69"
LT 1.58 +0.74 223 +0.95° 459 +0.38° 7.41 £0.64° 075+059°  11.12+ 043
LT+LVEF " 1.58 +0.74¢ 2.27 0.30° 3.41+0.71° 4.98 +0.63° 5.60 +0.89" 7.59 +0.62"
IT 1.58 +0.74¢ 2.20 +0.56° 426+0.62°  587+0.70" 6.39 +0.55" 6.18+0.61°
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LT 2205+0.60°  18304038°  17.724086°  18.52+081°  19.64+1.09° 1467 % 0.46"
LT+LVEF - 22.95+0.69°  19.68+0.56°  18.64+0.69°  19.67+0.39"  17.72+0.57° 1546 +0.66°
IT 22.95+0.69°  20.46*0.48"  18.62+0.88"  18.95+091°  17.68+0.76"  17.59+0.62°
IT+LVEF 2295+0.69°  21.26+0.93"  21.56+0.72"  20.60+0.81°  18.49+0.62"  19.26 * 0.68"
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Fig.3 Changes of sensory quality of fruit during storage

wW2w ' ;
N7
(A

W2wW

under different treatments

W3C

T

Xl

b5
74
W6S

W2Ss

W3S ‘~

WIwW

W5S

W3C

Ww2s W6S

Ws5C
WIS

=-0d
--3d
~6d
*9d
~-12d
+«15d

=0d
--3d
»6d
*9d
-<-12d
+«15d

=0d
-+-3d
~6d
*+9d
-<-12d
«15d

o0d
-+-3d
-6d
*9d
~<-12d
«15d

4 EAAIEIRI A B R R F R EEE

Fig.4 Electronic nose radar map of fruits during different

storage treatments

7Z:(a) LT; (b) LT+LVEF; (¢) IT; (d) IT+LVEF.

BHo6R.

177




MR EmBE Modern Food Science and Technology 2025, Vol.41, No.9
25¢ C Bitterness o0d
2.0 -+-3d
15} @)‘DS B4 ~6d
| A2y *9d
1.0 AA4 <-12d
0.5+ Cl D3 A B5 +«15d
g oo =CK APl D2, R
& B3
e G D B
“LOF AB2 (s AS
-15¢ A LAz 4
-2.0 L ! )
-2 -1 0 1 2 ©0d
--3d
PC1 *~6d
. . —— P +9d
B 5 R[E AR5 A 8 R LM B F B E M 5 9 #E o12d

Fig. 5 Electronic nose PCA of fruits during different storage
treatments
E : A. B. C. D4 %% LT. LT+LVEF. IT. IT+LVEF
AR T K; 1~5 2 AT 3. 6.9, 12, 15 d KR AT,
B7E.

H, 5 0 A (R 3 2% A T %) 7K 8k SR S ok
JRIAHT, R 6 FE 7 . B 6 nfLLEH,
B85 st Ta] 3 n, - (P 6a AT 6b X B 6¢ Al 6d
ZICEE A P VA o S B M B R OK . RE AR T
AL R ES I N AE HEAT PCA o dr, SR 7 A
~No PCl. PC2. PC3 [ o1 #ik % 4 5l 4 55.64%-
17.12%+ 13.58, Rt 7 ZTBRFE N 86.34%, it
BIX 3 /> 3 53 AT DA G 1 e R A i 1 H 5 o 9
WRAFAE(E B . 7 8B, A4, A5, B5 ER0 3
P50 A 5 CK BE & Aei, #8 LT 41, LT+LVEF
R AKERRI B EE 15 d J5, BEVRAR BT /K 3%
ek AR KA, DA FERSEES S CK #
i, UiB] IT+LVEF Wy ab 3 15 d 5 RSk 5
T Kk 7= N

a Bitterness =0d
--3d
-6d
*9d
<-12d
+«15d

=0d
-+-3d
*6d
+9d
<-12d
+«15d

178

Aftertaste-B 154

6 ARG EIEA BRI B FEEIEE
Fig.6 Electronic tongue radar map of fruit during storage

under different treatments

. Yo " AD7

o5l A

N AB3
AD2 c4 C5 ABS5

PC2
L
(=)

-1.5 -1.0 -05 00 05 1.0 1.5 20 25

ABS5

AB3

PC3
)
S

A5
-1.0}+ DAI C5 AB4 AAd

5 1 1 AA3| 1 1 1 ]
15 -10 -05 00 05 1.0 15 20 25

PC1
B 7 AR ARG A B R LR B F & E RS ST E
Fig.7 Electronic tongue PCA of fruits during different

treatments

23 FREFEAETRKERRELNE R &R
kqle

SRSAE R Ja 28 B — F B A A B 58 B Jm #A O
1 51 G A SR S8 R A2k . B 8 U AN
Kb BRI (A K BB R L) e By, AR CL KW
B NRFE MBI, Kl 8ah, HrifsK ® bk




MR B R

Modern Food Science and Technology

2025, Vol.41, No.9

My &N 176 png/g, 15d )5 LT 4. LT+LVEF 41,
IT 20 2 Wy & & 0 ) BRI & 56, 94, 118 pg/g, 1
IT+LVEF 2 1) Sy & B R A e PR ARG T s, 7258
15 K SEIAR] 216 ug/g. ZMyRNEYWS 5 Rk
K G BIRGAGEE . WM S AR B R B, S A
FEW RO FE 7 2 00 AR R A o A%
({35 & LVEF 7 5 H 0 40 B () 8 A S 38 s 7, i
LYW AL, Hb, IT+LVEF 4la & mih &
T HA AN TR, BT IT+LVEF AbFEREMS B 3 s
s AR BT R RE 1. B 8b H, BT K k4R A
HCEE N2 mg/100 g, 15 dJ5 LT 41 LT+LVEF 41,
IT . IT+LVEF A 44K C S EFKE 4.2, 6.7,
8.2 mg/100 g, H:t, ITHLVEF 4 15 d 5 44 &
C Fr EAH EB R B AN B o /KBRS T 5 7]
YA 28 C IR INRE R RIER il A W FER LA
B IR YRR, 4EA R C SE RIS
RUTTHFEFT S8 B 8c 1, ANFHIMSM: N /KE Bk
R REHE MRS BRI A — R KER
/N, Fob LT AR b RS R K5,
HAES 9 RISFIIEE 0.23 pg/g ; IT ARIEHIE N EZ
WG OR, M 15 KA F) 0.21 pg/g 5 1M LT+LVEF 241
IT+LVEF H 2% b 3 & =70 g 72 H IR
KB, XATREREAE bR A AR K A=)
R —REEYR, HAEYAERKR. REREULREZZ
FhBE R ZORA G5, TR i P36 SLAR AL ) =
AT ERER IR,

a 2501 ——LT —A—LT+LVEF ——IT —8—IT+LVEF
_200r
on
Ei
= 150 |
i)
40100 -
&
paal
50 +
O L 1 L 1 1
0 3 6 9 12 15
V5N 18] / d
b

12 ——LT —A—LT+LVEF ——IT —B—IT+LVEF

10

A2 C / (mg/100 g)

0 3 6 9 12 15
JegERI 1] / d

¢ 03r —e—LT —a—LT+LVEF ——IT —8—IT+LVEF
@
2 02
&
A
2
2 ol
K
0.0
0 3 6 9 12 15
TN 1] / d

8 NEIAM IR A B REL A E TR
Fig.8 Changes of nutritional quality of fruits during storage

under different treatments

24 FREEERLETAKERRESMAFEE
AH X B 75 M A

T EEARAE TS [R] A 2R S A & B2 4 Ak )
T2, BRI 32 2 R R A A R 2 ) S A oy 1 AR Ak, SR
S M B S R ) SR R DN TRE 3 B9 AT 4 R
IRAIEER VIRV A AT RA SR, BRIE 2 T
EERENS, 51X 3R KM R PG,
B-gal. PME 26229 i, 7 SRS sl B mldsdt A
WEHRE, BLH ST AEEEEARRR, G
REREAEA, RIS, 51 R R SE AR A L
B A R BRI TR, A N R SR SR i
FARSR MR 45 LOX. SOD. POD %57,

Bl 9 Ay DU FhAS [a] il 26 A0 T, 7K BBk R s fk
I 22 B A G () B Vs AR L. 1] 9a. 9b
A1 9c 5 W SEEAL AR S 1) PG PME Fl -gal Big i
PEFETC G RE ) RO Kk %s, R 12d )5, LT
)RS PG BRI/, X AT RE R Fh PG
7R 5 S A DL S i T AR PR AR . AR 15 R
i, LT ZHA1 LT+LVEF 217K % Bk 5 52 i B4k 41 o< i
WM KRB E (P<0.05), PG. PME Al S-gal fif§
AH EU B S5 4 S 28 38 K 2 #% DA |, HIT+LVEF 411
PG. PME H f-gal B i 5 /)y, 360 LVEF Ab 2%}
T R SR A A DGR PR B — s I
YEFH, H LVEF P [ UK 55 854 A0 5% Bl % 1 00 ) 4
e B 9d. 9e. 9f 5 5 R S5 & I AL By 18
1 B M S5 1) 2 BB LOX. SOD. POD 7 IF7 i o ()
ity v AR A Wil 9d TR, LOX A SOD i i 7
LT 51T AR %W m 5 EIKE&E%, 1E LT+LVEF 5
IT+LVEF 4 2 22 1% J+ m#& %, LT. LT+LVEF. IT
5 IT+LVEF 4111 LOX BiGHE D BITESE 6 K. 55 12
R S K. 15 Kk B £ K1H 0.76. 0.67.

179




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

0.41 1 0.33 A,,,/(g-min), 5K it f2 b LT+LVEF
H LOX Mg PEf /N 1k 9e iz, SOD EgiE 14
7E 55 3 RIS, LT F LT+LVEF 26 43 534 3 i KH 6.20
F1'5.76 U/(g'min), Xf Lt 25 0 K 2 5l 34 K 51% F1
40%, 1 IT 5 IT+LVEF 414}t 25 0 7% 43 AN 38 K
11% F1 4%, {HEEZE 5 LT LT+LVEF. IT 41 SOD
PGP IBFAR, 26 15 KRB IT+LVEF 41 SOD Fgyf 4
K. W of Fror, POD FEiE M 2 I 5 PR AR 5 1
E s, 515 RIS, LT+LVEF. IT 5 IT+LVEF
A1) POD B3 PE 3 = T LT 241, 29 55 N o RV jk
AhERZH ) 1,15, 1404 1.46 £, 25 15 KR IT+HLVEF
21 POD B % PE & K. & 9e. 9f Ui B LT+LVEF 4b #
TR 7K 2 Bk A% R A% 3 5 B S SOD il POD [l

25¢ —6—LT —A—LT+LVEF ——IT —8B—IT+LVEF

LOXMHT / [A,,/(g'min)] o,

PODHH / [A,,,/(g-min)]

a
Z 20}
g
& st
2,
g 10f
2
~ 5F
0 1 1 1 1 1
0 3 6 9 12 15
g / d
C 7 ——LT —A—LT+LVEF ——IT —B—IT+LVEF
Z 6f
&
& Sr
E 4f
£
~ 3 L
yi
2 2
S
LIt
0 1 1 1 1 1
0 3 6 9 12 15
A / d
e 7r —©—LT —A—LT+LVEF ——IT —B—IT+LVEF
= 6f :
=
g 5r
S
S 4r
o3
2 of
o
wn 1 L
0 1 1 1 1 1
0 3 6 9 12 15
T A] / d

W, VB USRI -1.5 C A1 LVEF Ab3E ] A 23
7 i A 552 SOD A POD % /7. SOD i Ail POD
B A SR ) 20 i 2H 23 Ry B B (R P AR A R,
T AH EL P RIS BRTE R A, SR AR SR S I . K
T S AR 5 L) S BUK BB R Se AR =L,
HRZHBHERY, MKRTEST SOD Big R,
il SOD g b A th & 5 = A S & &), it
— 155 POD Mg PE3G K, 18 I i P [ 44 A4 e 22
et A2 AR s TR S R Y Al 2. A 9 SR
&, LVEF ¥ [F] 1T B& 8% 6] 7K % Bk 1 R S8 A O
() PG\ PME # f-gal i % V£ UL Jo LOX Mg vE P, I
BOE SOD M1 POD JgiE 11, M T 4E 22 7K 35k (14 Fs ot
G IB =R pti

b 14r

12 -

—6—LT —A—LT+LVEF ——IT —8B—IT+LVEF

—_
(=]
T

PMER& / [U/(g-10 min)

(=] [\ B =)} [ere]
T

e ) / d

0.9 —6—LT —&—LT+LVEF ——IT —8B—IT+LVEF
0.8F
0.7
0.6 -
0.5F
04r
03F
02
0.1F
0.0 . . . . . !

e ) / d

1.0 —6—LT —A—LT+LVEF ——IT —8B—IT+LVEF
09+
0.8}
0.7+
0.6
0.5F
04+
03+
02F
0.1F

-

Ve i) / d

B 9 RNEAETKRENE PG, PME. g-Gal, LOX, SOD. POD &gi& %
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*P<0.05; **P<0.01; ***P<0.001.
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