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ABSTRACT: Objective To investigate the effects of different storage methods on the quality safety of
high-moisture harvested Zea mays L.. Methods The Zhengdan 958 (ZD958) Zea mays L. variety was selected for the
experiment, and the Zea mays L. harvested under the same moisture content was stored as ear Zea mays L. and grain Zea
mays L.. Changes in fungi species, quantity, and mycotoxin content were measured. Results Predominant fungi during

Zea mays L. storage were Fusarium, Aspergillus, and Penicillium. In the early stage of storage, the dominant fungal
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genus was Fusarium, and with the extension of storage time, the dominant fungal genera changed to Aspergillus and
Penicillium; with the increase of storage days, the total number of fungi in Zea mays L. stored in ear and grain storage
showed a trend of first increasing and then decreasing. The number of fungi in Zea mays L. stored in ears was
significantly lower than that in Zea mays L. stored in grains (P<0.05). During the storage period of 10-100 days, the
number of fungi in Zea mays L. stored in ears decreased by 90.3%-98.6% compared to Zea mays L. stored in
grains; with the increase of storage days, except for gibberellin in Zea mays L. kernels stored in ear, the content of
vomitoxin and gibberellin in Zea mays L. showed an increasing trend. The content of vomitoxin and gibberellin in
Zea mays L. stored in ears was significantly lower than that in Zea mays L. stored in grains (P<0.05). And with the

increase of storage days, the difference in the content of vomitoxin and gibberellin in Zea mays L. under the two

storage methods increases. Conclusion

After high-moisture harvesting, ear storage can reduce fungi quantity and

mycotoxin content, ensuring the quality safety of Zea maysL..

KEY WORDS: Zea mays L.; storage methods; mycotoxin; quality safety

0 3 B

FTARENEREELENREEDZ —, HEadse
Xt B R A AR R i e il 2, fevh e, R
KSR I R B 7K B — B 30%~40%Z 1], 1Rk o £ oK
SCFHC e P i P A — R A 24 6 K S 28 A g e R R B,
DA TR /N P TR ISR i 3 R 8 K SR R ek A T 72
HEATAEAE, (L0 A B BUB AR IS P M, =57k 2 ok
WS I T AR 4 FL AP 2 it ) DRI, IR AS T s
Dy TR 2 A R e LA R S

PIFERTF RO BB 5% 2 8 P 7 i AR 4L
i PR 5 A9 45 Tl LA f 309 [ i ok 147 T 58 1 81 A 9
T, MRV GERRBAR, IR AE I . IR AR S,
BC A 30 B IR 25 1R, RRAE ORI R, s/ fifi ok
PR A IRED 1 (H E AT AR 2 14 B Xk T A SRR R A
HTAL i 9 PR e AN R 2 IR AR T o B (A 9 SR B,
TR R P SRR, e PN 175 IR I T DA AR 2 i B AT
KL, WO EKRLA R R, MR FERPRLE B OF B, R
FALBRE AR, A R RS, KRR, REME D
B LR A i A U TR A R A R s ], R
255 WEWLAE FA BT, 5 R PR T, R R Y
FEAR R LA (HR AR I8 3 A Xk 5 K SR AL
FURFARL it PR P A 3 F 1 B i e A EA TR . Ak
PR, IF A= @K Ok 26 A T kg, 5 Bt —2 1
it

UL, % P Ok AR 7= 308 16 I 2 KA IRk S
T PR, AS BIF G AR AL r /N P X i 7K 43 ORISR
S 14 SR T A ORI R A 7 1) 7 1, EE R P RO TR i
P T RO R A AR SR AR AR, A BTN [ 5
IR i DT (A 4 S N R E N B S
Bl Bk R, B E T RNR PR 2 R 1

SR, R L R AE A AT R R B A
HET L

1 MR5ERZE

1.1 # &

K S A TR B 958 (ZD958), T 2022 4E K
Z 1 A AR ML B2 B X el 36 2 . (117.5°F, 36.7°N)Fh
M. #EFHWIN 6 A 20 H, WakHWR 10 A 18 H. 3k
JE BRI R CRPRL S KRR 31.1%)0E T 3R 48 e,
R FH SRR AR P R O b T . R IEAT 2 AN Ab
AR E 3 IRER . 4 RIFEfE 0. 10, 20, 30, 70
100 d IURE. BMATEERE 2 MFES, SRAENIRE G 238
BRATCH B B8 o — 00 R 5 TR T TR Y 40 B A
FE, RN —OyFESTE 75 CCHL Rt B R, A NRLE K
HUEBFE I E AR 82 H ST R B MARERER
T,
1.2 R ESRAF

HNY-100B {8 i %35 855 37 4 O HE W (LA 0 A B
3 l); SW-CI-2FD SN B b TAE & Or Mgz &4
PR T)); IXS51 88 8 i (H A48 OLYMPUS /A #); GENIOS
Plus fiffFr{¢ (Fi 1 TECAN /23 7)); LDZX-50KBS .35 K
B (FiE B 2 EI T8 ), DTC-100 18 4 )8 i (M K
FRAY 284 BR 2N 7]); Sorval ST8R & R HE.OHL(EE
Thermo Fisher Scientific 2% #]); 960 %KY & W 5k = e M
(polymerase chain reaction, PCR){L(HTM A% Bl 22U A PR
/3 w)); PowerPac Basic LUK (A SR A= i B2 ™= i A BR A wl);
XW-80A Jig i VR A AN (77 B 2 A Rl 4 e 40y A BR 23 7))
DX-55 AEEMEEBLO M TR AU A PR D)
GL124-1SCN J1 43 Z —H F K ¥- (& [E Sartorius 24 Al );
GZX-9240MBE H #E R T1R48 (i RS A IR A ).



234 B il 2 A iR A I A 4

%16 &

TR A EBUIG (potato dextrose agar, PDA)RFEIL(E
S Y EARA R A A); iR R (R 1000 mg/mL;
BERF 2% 10 mg/mL)(L 631 Biological Industries 23 7); 2xTaq
DNA Master Mix, ITS# 5|4, DNA Marker, 6xDNA
Loading Buffer. DNA Dye 10000(Jt st R A= 4 R BR A
wl); BUIEHE(SEE Thermo Fisher Scientific 23 w]); H 5 (R
SRS AR IR A R, BER A, 2RO .
H Il I BT T A AR B A BR A W) 7 FR I S
o MR G (At AR R A AR A BRA D).

1.3 5 &%
1.3.1 EHeoBAshL

FREL 10 g BEROAZER 90 mL LRU/K I =M, %
5B TEREIRG SRS L 150 t/min 3 R 20 min,
BEJG#E S mine X IEWT ROVREM R, KK
T4 107, 107 F1 107 Ve BE R BRI . AR SE U, RS
WACHERfLER 100 pL WKy 107 1 107 PR B AT T
G TR RN PDA KR b, B MREMEELR 3 K.
Bi g% 3~5 d Ja dEA T, e R AH .

WMEREIEIEA, HAFEFEIEAN R 4L T PDA
RgpAE b, IR R R 3~5 d, WERETE R/ AT |
Bifh . QA WRERAEE AR R A
PRHUD R TR 22, e WA T~ WA TR 22 Fid IR .
132 HAHAesTEHFEE

MR BT A MR LS 0, XA RIS AS M HE kS,
AT E A AV E . LHRIT:

(1)ZL 1 DNA 20321

K FAZURIEIAT . B, PO PRt il v
LA EA 100 uL H 4K 1.5 mL Z.08 S, R
1 min i HFE/ME S BEE, L 10000 t/min B EL 30 s,
FB IR BB FITA 100 L 4477 (50 mmol/L 1
WEER — &8N, 1 mmol/L IZ —MePIZBRM 5%, 817
pH £ 7.4, fFIHT 121 °CfR FZ%V KA 20 min, 4 °CHEE
1), T 85 °CHy4: JE ¥ H i 20~30 min, ZJ5 12000 r/min
Bt 10s, Frr 9yRp k¥ DNA 411,

() iR DNA H ITS J¥41 41

SRHSLT 18S A% DNA 1) ITS M5 1151 T DNA R
P44 P ESE S 1 1TS1 (5-TCCGTAGGTGAACCTGCGG-3’)
M ITS4 (5>-TCCTCCGCTTATTGATATGC-3%), LK ZR Ny
25 uL, H:p 2xTagq DNA Master Mix 12.5 pL, #i4g DNA 1 uL,
ITS1 1 pL, ITS4 1 pL, JAMEAKAMERTR . SO &R E R
HETE 95 °CF WA 3 min; RS HEAT 35 MG, H—1F
IRYEAG LR A 55—, £ 94 °CFUif7 DNA &Mk, £
2 1 min; 2, JEEFREZE 55 CCLASEHLE 4 S AR K,
FR8E 1 min; 5=, 7£ 72 °C 4T DNA $ERYIEM Y, ¥
gL 1 min; fJF, SERITE BURIEHGE, HE17—RAK LA,
RIZE 72 °C'F ZEf' 10 min.

(3) PCR =4 50 0F

T 1% SRR M EE I FEL DR AS I 2 45t BR TR0 H A 5%
o bR, HARBULII R E T DNA 4k 25 BRI P A
AT R 53T

HFRGEK B Wk

Mg AR )5, i Chromas 2.6.5 H{FEATAEE
JP AN BTz, KA AT ¥ 51 B A 2 5 I IR R A W R AE B
H.L>(National Center for Biotechnology Information, NCBI)
BRI, TIPS LY, FIF Mega 7.0 B ZEBAR L
HAGRKEW.
133 A®&FFWNE

SR 2 2R 1370 60 00 5 A () i 76y Y5 i R R 5T &
KRt E | EMESE B MAEGEMEEN SR, B
AT . FRIS g BETHES, BT 5 25 mL Z81/KE;
& 0% EER =MD, WA E TR R IR G &,
LA 200 r/min A9 EHRY 10 mino SR 540835 5 TR & 1Rk
R E 10 mL #.08 W, L4000 r/min F3EE .0 5 min,
B BOT R E R KRR RN Ui 1, B
Abrdh . RGN G b A AR, BEFT ROV . B,
FFABEARALAE 450 nm AT 630 nm A I 22 5L A9 IR
JEEEE, A ORI A mE(1):

Eﬁz‘%‘é%/%% x100% )

Hirp, B FRAE S SR A B RE(E; By o 0 pg/kg ARifEdd
R B A

AR 3 ) 40 ' R AR 0 o G 22
WEITZR . R AR S A o T 2 R 2 R S PO RO i (1, 25
HRERRBIOAR, R SR
1.4 HIEAE

SZFH Excel 2019 F1 SPSS 25.0 H/EwHR I R #4758
HHaHr, BEKFERERN 0.05, 181 Excel 2019 7EA .,

2 GFRE5S
21 AREEGZEZTSRERNDES5ELE

211 BEEE

275 (HBSEETM) |, X TR RAEAE RUFUFFAL {8
AbBETR RS Y B R RO A A AT A
IV SE5E o 76 PDA Bi5R3E b, SRJTTE ™ A R 2R
R, HERAGER, BTIRESZHE, RENER
THAZAMEH, LD, L 4R i i )
FAR(E 1A~C); BB R R v 2R R BR, S5 Hmas, P13
PRI B0, BB WA Bk 0, S U L2 B
W, HoA Tk ARSI, T F BRI 8 Bk
B ERT AR, LRERRASI(E 1D); HiliEwE
KB, HRE T Rl A, Gl A e e @ X,



555 FEW, S R VA R 2K T MO T oK o 22 4 Y 235

P 20 Hh I U 74 LR RO A

Fig.1 Colonies and microscopic morphology of isolated fungal
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Fig.2 Phylogenetic tree of dominant fungal isolates based on 18S ribosomal DNA sequences
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Fig.3

Changes in fungal toxin content under different storage methods
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