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Abstract: The objective of this study was to investigate the effects of 265 nm-LED and high-voltage pulsed
cold plasma treatments on the quality of maize with a water content of 14%, as well as the inactivation
mechanism of Aspergillus flavus spores. The experimental results indicate that both 265 nm-LED and

high-voltage pulsed cold plasma effectively inactivate fungal infections on corn. Specifically, after 10 min of
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265 nm-LED treatment, the inactivation fungal rate of infected corn reached 46%, while high-voltage pulsed

cold plasma treatment only achieved an inactivation rate of less than 20%. Furthermore, no significant

changes was observed on fatty acid values (P>0.05), but both treatments caused moderate damage to the

surface of corn kernels and granules. Regarding Aspergillus flavus spores, both treatments disrupted the outer

cell wall, leading to leakage of intercellular components and eventual spore inactivation.

Key words: UV-light emitting diode; high-voltage pulsed cold plasma; Aspergillus flavus; electron microscope
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Table 1
content under different treatment methods

Sterilization rate of corn with 14% moisture

AL PR [H] /min 1 2 3 4 5 10
588 17.65 19.61 3137 3235 46.08
A 17.65 16.67 2647 2549 3627 43.14
1471 17.65 2451 3235 2549 50.00
10.98 2522 2344 18.10 10.98 14.54
B 920 1632 7.42 1187 14.54 23.44

11.87 14.54 1632 16.32 1632 12.76
H: AL BAMHIH 265 nm-LED b3 | 5 7R ik ol 45 8 1A
A, AN [ Ak S i) R L T O AR AT
Note: A and B represent the average inactivation rates of

fungal spores under treatment with 265 nm LED and high-voltage
pulsed cold plasma, respectively, at different treatment durations.
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Note: Different lowercase letters indicate significant differences between groups (P < 0.05), and the same applies hereafter.
B1 AELEHEARIE 14%Kk5 EXREHBESTKL

Fig.1 Changes in fatty acid value of 14% moisture corn treated with different treatment techniques
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CK-2

T CKJEARAAHL], A, B 43514 265 nm-LED b FRA | & Fe bk a5 88 F IR Ab B4 ; 1: SEM K 1000 fiF; 2: SEM K 5 000

i, T

Note: CK is the untreated group, A and B represent the 265 nm-LED treatment group and the high-voltage pulsed cold plasma treatment
group, respectively; 1: SEM magnification 1 000 times; 2: SEM magnification 5 000 times, and the same applies hereafter.

B2 AmHLEAXENERRAESHERFRHME

Fig.2 Scanning electron microscopy images of maize apparent morphology after two processing methods
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HETERE,
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P 10 min J5 A9 EAKTERY , Rim b BARZ MR, I
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B3 AmHLEAXENERESBAEHEHEFEME

Fig.3 Scanning electron microscopy images of the microstructure of corn starch after two processing methods
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IR VE M UKL 2 [1] (%) 5 5T AR 1B R L 3 Rk AR
2L, PR AL By VEAS 7 A IS TR ) B S R
L AL B K 23T IR S e R A e
24 MNEHEBRMFAITUNZMN
24.1  NEWRSCRE AL

IR 5 8 1 B P A A= WA I 0 R 0 — AN
FE Fh 40 i R ) 3 B G A M P s B AN,
00 SR 240 R %) 38 3 T A AR A M R R A, X
S Yy JoR i i SR Ak . B A R O B A
SO i B L AT R ) S o e ek, PRI T LA
i jE OD 260 nm 5 OD 280 nm 1 Wt £ fifu fi (1) 1% 45
P,

m= 2 fin, RAGFLLH OD 260 nm {54
0.028, 44bHA}AE] Ky 3 min B, 265 nm-LED. /&
Ik i ¥ 45 B - R I IR O BE (B 43 ) B+ 22 0.031
0.029, ULBHAZIRITUf A A= ki 5 Bl A BT ] 11
B, PR AR AL S B OC A AW =, TR

30 min A, P AR AR A B A I S B 43 ) s 3
Ei{E 0.097 (265 nm-LED ), 0.069 ( = [ bk 4 45
BT,

HER 2 AL, 20 Rk op v 55 B AR b B Y
# M E AT OD 260 nm {H % T+ (P<0.05),
M#id 265 nm-LED AbBEAY L FHH e % (P<
0.05 ). MILULIAZEALBERS[E] A 0~30 min, Zeid
265 nm-LED Kb B 11 55 i 5 6 1 A% TR Tt 6 e 3 2
Pl e Ik ofr 4 45 5 AR A 3L A B o ™

BB AR A O S RS BOAE AL, R Ab B
ZH %) OD 280 nm {E°~ 0.011, ZEALFE 3 min B P F
A B B W % B (R 4 B THZE 0.042 (265 nm-
LED ). 0.027 (i Fekf@ S5 e 114 ), SEEpik
A, I ELZE 30 min I, AR AL BE T R B WO
FEME IR e . PR 2RI, Bt A B R A 4
1,265 nm-LED 40 0 8 i1 25 11 N 25 90 110 1t i
FnEE (P<0.05),

®2 ARLEFXMEHBHEFATWHIIZI

Table 2 Effects of different treatment methods on the content of Aspergillus flavus spores

Ak 38 6] /min 0 3 10 20 30
D A 0.028+0.001° 0.0310.004° 0.047+0.008¢ 0.060+0.012° 0.086:0.004° 0.097+0.007°
B 0.0280.001° 0.029+0.004° 0.030+0.003¢ 0.045+0.004° 0.074+0.010° 0.069+0.003"
Do A 0.011+0.004¢ 0.042+0.005° 0.058+0.005" 0.066+0.008° 0.116+0.004° 0.121+0.005°
B 0.011+0.004° 0.027+£0.005" 0.027+0.006™ 0.031+0.013° 0.069+0.016° 0.085+0.008*

TE: A, B 435I 265 nm-LED AbBH . 5 He ik th i 5 58 1A A B, AN [a) 4cb B i) 0 2 A0 3 WO B2 A (B = AR 22 o [R)—

TP ARFENE PR ZE R BE (P<0.05), TR,

Note: A and B represent the average absorbance =+ standard deviation of aflatoxin B1 spores under different treatment times for 265 nm-
LED treatment and high-voltage pulse cold plasma treatment, respectively. Different lowercase letters in the same row indicate significant

differences (P<0.05), the same as below.
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VSR L8 O i — 2 AR GT PR A B 5 o) i
AMMLAPEER BT, SE A R B0 S Y I
F, e 38— U0 P ot A P D RE e

i1l 4 RIAL, AR AS ] Ak 3 3k %o 4 i 1

TN A SR, R IR S
o 18.53, MALFEFE]2A 3 min B, 265 nm-LED
X R 22 5 ( P<0.05), T 1 ko 4 S s
TR GXT IR R B 2E 7 (P>0.05), FifiE AL 3RS
] K, 4% A A 5 0k R 2 %) 2 S AR 45 5 o
i (P<0.05), 7E 30 min B}, 253 PifhH AR 4L
Ji A1 VR P 2 A 3k 8 e v 1

ZERPEI, £57 265 nm-LED Ab PRy th 5
6L B PN B I R R B B o T, T LA R
TR UL, A 6 Y A S RE B A
PR b 3 7 ok B4 T %o o A0 AR S R 3
ANFIFE
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Fig.4 Effect of different treatment methods on the conductivity of extracellular solution of Aspergillus flavus spores
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Ak E A /min

s, EZ RN B AN
&L

AR5 235 S 3 BH 28 520 R oAb B AR X oK |
LR HA — 0 KGR . X IG 265 nm-LED Fl
1o PR K e A5 B AR I AL FRZE R T, 265 nm-
LED 7 K HACRE sk, #4038 10 min 5, £
265 nm-LED Zb 35 Y FE i K6 0] 35 46% , 1 =
FE Ik v A5 B8 IR R 20% AT o 2l AR ik
P KR D5 PR AE X84 PR (P>0.05),

25 WEHBAEFINIARID

HE S AlEn, RedmmEihEsEmreEss: 3
WEEKE . RS EI LT 2R, &0
265 nm-LED ZbBE 7, 7E 5 min AN, #FK
NGIEHHFAME 22 S 800N, (B R SR T Y
MR AR AL, REARSEMTH; £S5 min Z
J&i . 0 FR AR IH 18 R 46 1 B R

HI I 6 AT, 2ok e R bk ih v 4 B AR b 2
(8 th A T AR M BE Y Xk, Y 265 nm-

LED 4b PR 8 i 8 70 FARR A S, HERmKIHAT
EREMNE, R ERE . X5
JIE P9 ) o i G 5 SR AR X N, B 2 A B ] fY

T 2 KA 2 i 2 1 PR & 1) 2k 80 LA B Za) ik B
%, WA, HEHENEETFNAEY ST
ElER (P<0.05), JE5ACBRET A R IEA G, 4k

CK-2 A2 ' B-2

H: KOARMEEA; A9 265 nm-LED AbBRE 5 J5 2807 o0l g AR BRI ], 4. 0 9 AREH 0 min, FIA.
Note: K is the untreated group; A is the 265 nm-LED treatment group; the suffix numbers represent treatment times, e.g., 0 for 0
minutes of treatment, and the same applies hereafter.

5 265nm-LED & EFHEHERFRMBEFREME

Fig.5 Scanning electron microscopy of Aspergillus flavus spores after 265 nm LED treatment
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Fig.6 Scanning electron microscopy of Aspergillus flavus spores after high-pressure pulse cold plasma treatment
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