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Abstract: To investigate the effect of a low-voltage electrostatic field (LVEF) on the post-harvest color and flavor of sweet
corn (Zea mays L. var. Nongke Nuo 336), samples were subjected to a 1 kV LVEF treatment during storage for § days.
Changes in color difference, wrinkling rate, sensory score, the activities of antioxidant enzymes—peroxidase (POD), phenyl-
alanine ammonia-lyase (PAL), and polyphenol oxidase (PPO), malondialdehyde (MDA) content, flavonoid content, organic
acids, sugars, and volatile organic compounds (VOCs) were monitored throughout storage. The results showed that the vari-

ation in color difference was significantly smaller in the LVEF-treated group. POD and PAL activities remained relatively
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stable and at higher levels, while the increases in MDA content and PPO activity were lower, and the decline in flavonoid

content was slower, suggesting that LVEF mitigated oxidative damage to cellular structures. During storage, LVEF treat-

ment enhanced the accumulation of antioxidant-related organic acids such as chlorogenic acid, neochlorogenic acid, and

(R)-3-hydroxybutyric acid, while decreasing the levels of sourness-related organic acids such as azelaic acid and trans-/cis-

aconitic acid. Moreover, LVEF treatment effectively slowed the reduction in sugar content, promoted the accumulation of

desirable VOCs (e.g., methyl acetate, f-ocimene, and 4-hexen-3-one), and suppressed the formation of undesirable VOCs

(e.g., 1-butanol and acetoin) associated with musty, sour, and fermented odors. Overall, LVEF treatment delayed post-har-

vest color darkening, preserved flavor quality, and effectively extended the shelf life of sweet corn.
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Fig.1 Low voltage electrostatic field generator
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Table 1 Evaluation standard for sensory quality of sweet corn
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Fig.2 Effects of LVEF treatment on sensory score (A),
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Fig.5 Effects of LVEF treatment on POD (A), PAL (B),
and PPO (C) in sweet corn
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Fig.6  Principal component analysis of the overall sample (A), correlation analysis of quality control samples (B), bar chart of sub-
stance contents (C), and volcano plots of differentially abundant organic acids among different groups (D~E)
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Fig.7 KEGG enrichment analysis diagrams of different groups (A~B), starch and sucrose metabolic pathway diagram (C),
and changes in sugar content among groups (D)
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Fig.10 Volatile organic compound fingerprint (A), GC-IMS two-dimensional comparative spectra of sweet corn from the treatment
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Table 4 Effects of LVEF on the identification of volatile components in sweet corn by GC-IMS

CASH# PR EY R TREFREL ARG BRI (ms)  ZHE R XU A IR
1 1-Hexanol ECEE C¢H,,0 1351,0 769,602 132,873 FHE AL B FR
2 Pentanol g CH,,0 1216,7 417,499 125,711 SO R
3 2-Propanol 2- TR C,H0 930,3 170,61 108,619 iZis
- Fllg. KA. g, 37
4 Pentan-1-ol 1-J3 P C,H,,0 1268,0 522,042 12,479 R
5 1-Butanol 1- T C,H,,0 1176,1 353,987 117,712 KT SRk
. i, G, 22 2F 1
5 2-FA BT C.H,,0 .
6 2-Methylbutanol FHE T SH,, 1174,2 351,452 147,079 P
7 2-Pentanol 2- I C,H,,0 1124,7 292,11 11,928 ZRAM .
.. MG B, B 1%
8 3-Octanol 32 CgH ;O 1002,2 200,891 140,384 W ni 7
9 1-Propanol 1-TH C,H0 995,9 197,742 124,344 WORS . B SR
10 4-Methyl-2-pentanol 4-FI 32T C¢H,,0 1168,9 344,162 127,058 -
11 2-Butanol(dimer) T () C,H,,0 1039,3 222,128 116,583 -
12 2-Butanol(dimer) PRTEE( R C,H,,0 1001,6 200,566 132,768 -
2Ry
13 Ethylbenzene LA CgHy 1097.4 265,904 108,492 -
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ike]
. HIP (N S A=
14 2-Methyl-3-furanthiol 2-FABL-3-WkImEE  CH OS 1293,0 585,35 114,703 ¢ i 7
15 Dimethyl disulfide ZHEmAY C,H,S, 1094,9 263,739 11,347 B3, Kk, FEA
16 Thiocyanic acid methyl ester T R T i C,H;NS 12753 539,627 118,041 -
HoAth
17 N,N-Dimethylformamide NN-ZHEFEE  CH,NO 1282,0 556,51 125,153 -
b2
. AT AR KR
(E)-2-Octenal (E)-2-3¢ s C.H,,0
18 ctena )2 IR sH 4 1376,6 868,738 1,334 L Tk
19 (E)-2-Heptenal (B)-2-Blts C,H,,0 1302,3 611,377 125,298 A MRIDT L KR
20 3-Methyl-2-butenal 3-FRL2- A C;H0 1204,7 397,233 135,384 L
21 (E)-2-Pentenal (E)-2- 1 C;H,0 1174,7 352,104 136,367 -
22 E-2-Hexenal E-2-CU Mk CH,,0 1216,6 417,354 118,241 -
[{ES
23 4-Hexen-3-one 4-CL 47531 CeH,00 1206,0 399,274 110,587 KR
24 3-Pentanone 3- 3 CsH,,0 970,9 186,192 133,806 AT R
25 2-Octanone 2-3¢[] C4H,O 1320,1 664,837 133,062 f8Ws . J5 % . B
26 Acetoin AR C,H 0, 1302,6 612,08 132,264 BTN R N
lgses
27 (z)-Rose oxide (z)-BELAE Y C,oH,;40 1368,6 836,472 137,119 EES
28 p-Ocimene -5 CioHye 1249,6 481,098 166,453 1ETT
29 B-Pinene B-IRNE CoH6 1072,3 245,203 129,863 A AHE
R FhG . K R
30 S-Myrcene B-AHEN CoHy6 984,4 192,176 12,918 FE A
31 Styrene WL CgHg 1250,5 482,979 142,497 -
FIMEE )
WEME, 5-2,ME%E-2,4- )
32 Thiazole,5-acetyl-2,4-dimethyl g C,H,NOS 1370,0 841,953 126,477 %
33 2-Ethyl-4-methylthiazole 2-ZHE-A-EBEME CHGNS 1321,6 669,409 115,792 B
) CINIINE=SUE S -
34 2-Methyl pyrazine 2- P kit CsHN, 12614 506,918 109,043 KAE k;
Pedl | Bt BN
35 2-Ethylpyrazine 2-ZHEM R CoHgN, 1301,9 610,092 151,206 b {% %ﬁ "
36 2-Ethyl furan 2-Z HE g C¢HgO 933,1 171,546 104,757 NG
fi2
37 Propanoic acid hexyl ester R LR C,H,50, 1338,7 726,17 142,137 KR
38 Isopropyl acetate R 5N TR CH,,0, 900,4 161,254 115,516 T
39 Methyl acetate FH % A i C;H,0, 861,6 151,275 119,792 NS
40 Methyl isobutyrate 5 TR R CsH,,0, 676,6 125,079 113,516 e KR
" i, B BB
41 Ethyl hexanoate R CgH, 0, 1251,2 484,409 133,135 a ,% Bk
PN
Acetic acid. TR, (4-FHEHHL) o
) C HLO L
42 (4-methylphenyl) methyl ester g 1007722 1266,8 319,247 148,462 L
43 Propyl butanoate PIHE T R TE C,H,,0, 1122,9 290,219 125,713 KR B A
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Fe-4-HRLwEme . ZABIA . YRS T ERER . - EA AT 1-
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SRR IR TR o 12 X I A — %o FHAERG B35 Yy [
Sy SR AR T B, A TE P LA A R (Y Sk A AR B
H—Fet:, R FE LVEF 21 19 (i i 2 3 oy
o G5RERA, LVEF ARBEHE T4 Ny VOCs
7 A, B AR T R oK g IXUBR,, [R] I 1
A B IXUARAL S A i



5478 15

B AR, 4% RIRH X B TR G XK - 409 -

3 it

EEFE TSRS K Sy Fr i, Wis i B 25 2
FPRIESE, SHR T RESEILE, e T H e,
LVEF 38 35 e 28 A= 49 4 i I e A5 52 mig £ Qg vl 801, ol
R GRS WP g g, B AT A I PN S S N 1 = 2
PR SGEREE, M R ) AR AR TR O A0S 7
SRR o, e 2 4 25 S B 1SR e B4 101
AREFIY R GENT T LVEF AP R 86 R A HLIE .
B B 2 S (a3 | IXUBRARAE B0 SCIBE, A
TR {0, AL R” 248 R A EE S, S Y
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WEMGH T MDA LR, BRI PAL 5 PPO 7% M
(G350 R 8.33% Fl1 3.89%), [RIHHETH LA LB 2
¢, L ST 10.94%, POD K PERETR 16.97%,
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IR, Ho e A b (0 3 B S5 41 4
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