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A, x ok, TEE, MKk, aHP, KEX, ZEE
Va7 s E RO RT, DI . Lol F s Wi & 38 S e i scae =, i Al 611130

WE: [ ARy ] 50 B e A U T HFh AR A ) T IS 5K 528 R R i 25 22 (0 S 55 s e
JJ TR 475 BEDeoxynivalenol, DON; 152, Pk it 450 =5 i S 7 147 475 B 15-acetyldeoxynivalenol, 15AC-DON)
MR RS [ ik ] SRR Rt R R0 1x10°, 1x10°, 1x10™4M/g,
FoKIKAI22%, =APEESE, AR 1020 mm®, JRE25+2 °C, JRJET75%+5%, HE60d, MEAR
[ B ] A E R BE IR P B AR A AR R o [ 45 ] 45 R W], RASRII RN B0 R4 Sk )
PR AENTE L2 (1 BT 1 JC 2 (P>0.05),  BEAE B SR ] i 4, SRAENTR Y 2 5L R & i 52 —kh £k
254k (P<0.01), HEALCURAHIARIT . JEAY . LR LR MR R(P<0.01), BRI 2 EHE hI(P<0.01), E I
IR . AR R EL(P<0.01), R MBCHIEEZEDON, 15AC-DONE — 12k 251k (P<0.01), K
BRI E T DONM S A M Ry, 0-15 dE 2" &3 [F240.17-0.23 mg/kg, 16-20 d&f %~ & i [Fl ok
0.14-0.41 mg/kg, 21-60 d#i 3R ™ & uF $#0.06-0.15 mg/kg; A4k I " 15AC-DONH B MR
0-5 d#¢ 27 it 01.11-5.28 mg/kg, 6-15 d#f 2/ i Fil 5.55-10.05 mg/kg, 16-60 daf % /™ 3 il
4.68-12.06 ma/kg. [ 2536 1 K J5 Bl R 43 Hif ) 1 42 o 33 o Fn 8 35 )R] S 2 W R4, DONVA
15AC-DON;™ it 5 /R AF i I B He it 22 R AR OC R, 60 dN R B RAAAEHT . HIAAE 38
AR

KiEiR: £k, RBHIIE, sJit, DON, 15AC-DON

EEWH: K4eH1E5 H(2017009H900)
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FAREEEN FLEERAE, BEH RS
11000 /i t. MXm: ;% (Deoxynivalenol, DON;
15 & W 5 B A FOE Pk oW e
15-acetyldeoxynivalenol, 15AC-DON)JZ K44k /]
B (Fusarium graminearum) ity 4= 4G =4y, w1 5]
Eah etk s b BN, R IRBERIA ok
Xk FE RGP, SR T HERTEK, SEA
R TR, BAEAA 5% E AR TES
Az o TR P X BE R R T O AR
JIH, ZENER T, JCHFRE 6 )7 78 K
A, WA, Koy a&m, HUH A
IHAETEA A 5. B, 78 KRG R R 15 4™
HFTHE T, JHRAM T NG AT Rk
RO Xk BE 2R T Y 0 B 4 M R K B
FASR SR . [ P Sha 2 PR e 1 e A
AR X £k DON & &, K EKH
DON {5345, it 79%-100%, RN
47.7%-90.91%. 7= MXIt 75 3R (18 I 2 200 RAT R
JIHE . A8k )11 (Fusarium culmorum) ., 65 Hik
J1 1 (Fusarium avenaceum)&s , 76 H [ F 2 R4
BROTE® . Rl ] BAE 7 E B AE R TR R A
4 F & B L R4 4 7T T 7 DON Ry F 3857
FEFREEANE | BEFRETI] L KAy . IRIE R LA R
HERREW ., A 5T R YR i) AR K 5
50%) BRI AR, B 42 d, UEERROR, K
KA R 5868.2 pglkg. AT kAL H
TE/KS) 30% FoRBEFR AL, Higk 25d, P RiEix
K, e KAE M 56.65 mg/kg ™, Ramirez 25
Tk 2 TR K 533 BEXT AR AT Sk JT 7 DON Y520
KBRETE 25 °C JK 1% HEAE 0.98 aw Hf DON
PR R o TR IR S PR R A iR ) T P R B 0
iR FREL, WS 4. 100 15, 20, 25, 30
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35 °C, Ki3% 3 d, SEiREM, RAEHIIE™
DON HJH7E IR N 25 °C Wi . 45 FArk, H
GIRSREIERSWNOR TR SN ¥ S Nl e A A |
TG YRRt B R R RS AT B =, T
JRAE AL B 5 K WA GE . GB 1353-20181 5
KA ) 2K A < 14%, WIS B RAE fid st
[ 45 1K 4 KK o B B 4G (22%-30%) M . GB
13078-201 71V i i ) v B T ek B PR B A vE A
4x10° AN, DR, FEC TR 8 3R 0 R
FEONARAPRITTE , O S B IR 25 °C,
1717 E KRR R EEAR, K& e . fF1E
AT T, AR5 28 T S E0hR o £
B SERAT B ) BRI LT £ oK S LA DON
15AC-DON 72 fb iy, BRI . oK o3 & it
Tk S A2 LA DON, 15AC-DON [ 2 5h4 .,

1 AR

1.1 KAk

111 ##: DON FH R tk: KRAWHRITE
(Fusarium graminearum) 14-62-1, i P4JI[4& kK
PRV ES B E R, oK PONSE
[l

1.1.2 a5]: DON A Xy B iy (b VRR U 23 )
15AC-DON FRAEXS B i (A .%51] FERMENTEK 2
al), W, W (Eikal, 3£E Sigma Arl). &
Bk SALER . EhER . AL, mARR. JTK
RN R 55 350 2 43 Bl (R R B A WD) o

1.1.3  AEF: WOAE (3% HR 5T % (X (Agilent 1200-
6430 Triple Quad, %[ Agilent 23 #]), =R
1Y (HPLC-e2695, 3 [ Waters 23 /), 8 E4%
WA 435 (UPLC H-Class, & [ Waters A #]),



EIMmaE | flE Wik, 2020, 60(8)

1663

) H gh Bl R A X (KjelFlex K-360 %, i+
BUCHI 23 #]), 2 22 A 3h 70 B (H 57 L8900 %Y,
HAS HAr ], 4 A shar 4w X (A2000220,
%[5 Ankom 23 H]), #EAMOELEETH(UV-300 AL,
F[E Thermo A H]), HIEEEE; 7#44 (3913,
Thermo A H]).
1.2 R EI

AR AR R, FRP R ] TE
BeRpmikE 3 AMAREE, S 1x10°, 1x10°,
1x10" /Mg, BEANALER 3 A E A, A EE 20
FAKIK A3 22% , 55 WL EE 2542 °C, 1B B 75%+5%,
P[] 60 d, SR = MG IR, A
1020 m?/m®, SRFER ]S RIS M5S0, 5. 10,
15, 20, 30. 60 K, B RAEEE S HE R
BERERL T IR A B 3 A A TR HEA T AH GG B 1 I 22
MG o34
1.3 FEamabiE

B UK o & Bl 11.85% (1% T K SR FH o i
10 kGy 1Y) °Co-y HF LR Am R K , H A K 45 &
o 22%. KA AT kS B S Y, AR
i DN 19 R RE S R RR K A B i, TR TR N
K (A1),

FEIE 7K =M (C1—-Co)/(100-C;) A=)

Hr, M: FEABIE R (Q), Co: FEMMAYIRLA
K53 (%), Ci: FESRITTTE KGN (%) T K 53
J5 I KSR A TC I = A e, AL KA 4
et 5514, B 40 g, AFLAE 0.2-0.22 um, B4
it 1020 m?/m?® B SRE 1 .

e NP BRI AR BRI T 14-62-1 Hefh
F PDA M AR 5% 5-7 d Ji, W5 22 3Rk T4
DHTRARRE FREE (S5 20 g, 7818 /K HP A& 6 10 min,
Aug, MAEWAEER 1LY, A A

T, 05 A A B RE AR T A 1x10°, 1x107
1x10° A~ /mL B F B, BEHURE & 20 4 il
4 mL (HARFRE N AK & HEE), R AR
THHI A 1x10°, 1x10°, 1x107 4Mg, HF4~HERh
WAL 20 R, RIS SURECH 60 . SRR S CE
TR 2542 °C, VR 75%5% 5 I 10 1 5%
iR, BRERNRSIFEM
1.4 SRFE R ARSI 5E 75 Bk

S FEREFRES 0. 5. 10, 15, 20, 30,
60 KICHERAE G RFE, A& I w5 PR A
G AN [ R R ) A8 S5 gy, RIS S B CR AR
59, fANEERSRTEEEATIE 3 M UE . &
PRV EICRAE S5 S BN, AR RE A iE T-80 °C
A7, HTFEh e HR 2 DON S atillag . $5 b5
IR 1,
1.5 Giitath

Bk Excel 2013 #& 81, SR SAS 9.4 #&
1 PROC MIXED F2 7 #4784 43 i (A =X 2).

Yik=ptaityct(ay)ittiteia nH(2)

Hor, Yi AEAER, p AR S
18, o AIERIEKOE(=1x10°, 1x10°, 1x107/Mg),

x1 EREMASBINERRREBERENERE
Table 1. Quality index and determination method of
corn inoculated with Fusarium graminearum

Items Determination method
DON and 15AC-DON GB/T 30956-201414
Moulds GB/T 13092-2006°1
Amino acid GB/T 18246-20001¢
cp GB/T 6432-2018[*7
EE GB/T 6433-2006"¢
CF GBIT 6434-2006*%
Amylum GBI/T 5009.9-20161%
Acid value GB/T 5009.229-2016!!
Protein solubility DB13/T 812-2006/%2
Energy Zhang Liying®®

http://journals.im.ac.cn/actamicrocn
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e I REFERE k=0, 5, 10, 15, 20, 30, 60d),
(ay)ic A FEMA R R Z B A EAE, 4 x5 HE
TEPR TSI, epa WRANLIRZE o Jr 25501 i 35
. 0 Tukey BT 2 H L, P<0.05 1F K i 3
AR B bRE . 45 R AR

2 BERAAT

2.1 ARSI R E R R LA

211 ARBHIVERMBE N REEFRR B
FORAS Ak B B 57 M 8] R R R R LR 2 A
3o AR 1M 2L s 24 2
P o ik Bl 1 A A ] F4) S I d2. 25 28 1K (P>0.05)
R A% Ak B4 B SR S0 1RDRLEE (1 R R 2

16.39%. Wil @ IR Trp, Thr, His 455
F-14%9 0.60% . 0.35%. 0.22%, Lys. lle. Phe,
Met. Arg. Val, Leu 7 & b % 55 97 B[] (Y 2E < 2
5 R4 AR (P<0.01), JEM TSR Ala,
Gly. Ser. Asp &5l -8 0.52% . 0.32%.
0.39%. 0.55%, Cys. Tyr. Glu, Pro & B
B[R] 9 SE 4 1 52 R il 4k A2 4K (P<0.01).

212 ARBRITEERLE C BEREFRRTHAR
B ORI R TR AR . VR . MLF
Ye o AR LR 40 R R T T H R AR
VEMY . ML 4k AR L TC 25 5 W (P>0.05) .
He i VERY . R4 ki 15 SR e ) 4 4K 22
LR [AIK (P<0.01).,

T2 ARABINEAEMENEAFPVLERERI=THHNFI
Table 2.  Effect of inoculum of Fusarium graminearum on essential amino acid in corn (DM)
. t/d P-value
Items Inoculation/ SEM Timex Time Timextime
(conidia/g) 0 5 10 15 20 30 60 Inoculation Time . . . . .
inoculation xtime xinoculation
Phe/% 1x10° 0.48%0.39° 0.32° 0.29" 0.30% 0.27¢ 0.37°° 0.02 0.080 <0.001 0.051 <0.001 0.468
1x10°
1x107
Leu/% 1x10° 1.05%0.88" 0.87° 0.62° 0.66° 0.53" 0.87" 0.04 0.443 <0.0010.819 <0.001 0.923
1x10°
1x10°
Met/% 1x10° 0.31%0.04° 0.06° 0.17° 0.22° 0.32% 0.06° 0.04 0.911 0.003 0.763 <0.001 0.997
1x10°
1x10°
Arg/% 1x10° 0.61%0.36" 0.35° 0.30" 0.34" 0.31° 0.35° 0.02 0.706 <0.001 0.740 <0.001 0.965
1x10°
1x107
Val/% 1x10° 0.53%0.34° 0.36° 0.31° 0.35° 0.35° 0.36° 0.02 0.150 0.001 0.860 <0.001 0.886
1x10°
1x107
Lys/% 1x10° 0.33%0.24" 0.22°° 0.21° 0.23" 0.26° 0.23° 0.02 0.897 <0.0010.773 <0.001 0.770
1x10°
1x10°
Val/% 1x10° 0.41%0.25" 0.26° 0.22° 0.25"° 0.22¢ 0.26° 0.02 0.235 <0.0010.814 <0.001 0.815
1x10°
1x10°

In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05), while with different
small letter superscripts mean significant difference (P<0.05). The same below. DM means dry matter, the same below.

actamicro@im.ac.cn
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FzI3 AABINEEMEMNEXRTIELFTRERIETUME M
Table 3.  Effect of inoculum of Fusarium graminearum on non-essential amino acid in corn (DM)
. t/d P-value
Items Inoculation/ Timex Time Timextime
(conidia/g) 0 5 10 15 20 30 60 Inoculation Time . . . . .
inoculation xtime xinoculation
Cys/% 1x10° 0.20% 0.06° 0.07% 0.079 0.11° 0.09° 0.16% 0.02 0.347 <0.001 0.740 <0.001 0.904
1x10°
1x107
Tyr/% 1x10° 0.49% 0.27°° 0.28° 0.23% 0.27" 0.21° 0.28" 0.03 0.323 <0.001 0.814 <0.001 0.956
1x108
1x10’
Glu/% 1x10° 1.49% 1.27° 1.30° 0.99° 1.02° 1.06° 1.29° 0.07 0.054 0.015 0.448 <0.001 0.523
1x10°
1x107
Pro/% 1x10° 0.77% 0.64°> 0.60° 0.53° 0.63° 0.59*° 0.60° 0.04 0.407 <0.001 0.797 <0.001 0.694
1x10°
1x107
R4 AABRINEEZEMEXEKRPMEER. . HAESETHHNEN
Table 4. Effect of inoculum of Fusarium graminearum on EE and Starch and CF in corn (DM)
. t/d P-value
Items noculation/ M Timex Time Timextime
(conidia/g) 0 5 10 15 20 30 60 Inoculation Time . . . . .
inoculation xtime xinoculation
EE/%  1x10° 3.03%° 298 269" 220° 1.86" 1.30° 0.89" 0.01 0.305 <0.001 0.235 0.012 0.761
1x10°
1x10’
Starch/% 1x10° 50.99% 48.37% 41.07° 36.76° 34.09° 24.80% 23.49° 2.19 0.374 <0.001 0.077 <0.00 0.990
1x10° 1
1x107
CF/%  1x10° 2.06° 2.10° 1.69° 1.61° 1.40° 1.25° 0.97° 0.09 0.148 <0.001 0.414 0.132 0.889
1x10°
1x107

213 HA IR B EIR AR TORE
AbBRZE 15 IR 6] B 1 BRI BRI (5
PSR AR 50 FEFRI IR R AT 4 ] T 1 P
e BRI RS AR, X BUA R
JE L B BEHEARALIC B E M (P>0.05) . R H
W 7 55 5% B ) A9 SE 4 SRR EIH(P<0.01), 2R
RV | W 5 5 77 P 1] B9 A28 S R PRI
(P<0.01). AS[RIA A 55 ) T8 4 o o 2 % 1A Ul K P
A B SR I E] A SE G S R A8 4 (P<0.01).
FORFEMRAT BT R AT B, SR

[ZI=E=N

N Hhi\

PNTU=X

Hie B

PERAE AT HT 5 d R ABfL A 1-A, 2R 10
RIFHK B A2k 22, mE 1-B, A5
15 KA @A ZR A KRRy, K 1-c, 3k
5 20 KR EORFINE ARSI B AL 6
S, WE 1-D, ZIXEH 30 KA 60
REKLAAIME, WE 1-E,

2.2 DON #1 15AC-DON 78 B 32528k p4

FoRF AL PRZH KR =W 5] DON #1 15AC-DON
AL LR 6, A ARSI R 41 DON
1 15AC-DON & & kl#E K5 R R A iE K 2 ik
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*5 ABBRINEEMENERPEMRRITMHIERTLBTIE
Table 5. Effect of inoculum of Fusarium graminearum on quality evaluation index in corn
. t/d P-value
Inoculation/

Items . SEM . . Timex Time Timextime
(conidia/g) 0 5 10 15 20 30 60 Inoculation Time . . . . .
inoculation xtime xinoculation

Protein  1x10° 23.27% 22.86° 20.43° 17.32° 14.819 13.11% 10.69° 1.01 0.238 <0.001 0.150 0.031 0.892
solubility/ 1x10°
% (DM)  1x10’

Acid 1x10° 0.34% 063" 1.27° 161° 1.87° 235° 264% 013 0.258 <0.001 0.630 0.087 0.983
value/%  1x10°
(DM) 1x107

Energy  1x10° 15.67% 13.32° 12.71° 12.32% 12.029"11.21° 10.60" 0.30 0.374 <0.001 0.782 0.003 0.952
(kJfg) 1x10°

(DM) 1x10°

total mold  1x10° 7.00x 5.7x 7.33x 1.03x 3.83x 9.67x 7.33x 278.11 0.015 <0.001 0.016 <0.001 0.560
(CFU/g 0% 10 10 10 10* 10® 10%

FM) 1x10° 8.60x 6.00x 800x 567x 1.50x 800x 2.33x

102d 103d 103d 104Cd 105bC 105& 105b
1x10’ 8.80x 7.33x 123x 1.20x 8.00x 2.03x 7.00%
102d 103d 104d 105Cd 105b loﬁa 105bC
FM means fresh matter.

Bl BAEEHTEMARARIEREKIERERK
Figure 1. Culture characteristics of Fusarium graminearum corn under oxygen supply. A: 1x10°-1x10’ conidia/g
inoculation of 5 d; B: 1x10°-1x10 conidia/g inoculation of 10 d; C: 1x10°~1x10’ conidia/g inoculation of 15 d;
D: 1x10°-1x10’ conidia/g inoculation of 20 d; E: 1x10°-1x10 conidia/g inoculation of 60 d.

%6, RAWIIEIEME N E XK DON #1 15AC-DON & E T LI E N

Table 6. Effect of inoculum of Fusarium graminearum on DON and 15AC-DON in corn (DM)

Inoculation/ vd 'P-value - - -
Items (conidia/g) 0 5 10 15 20 30 60 SEM Inoculation Time Tlmex . Tl.me T.|me><t|m.e

inoculation xtime xinoculation

DON  1x10° 0.007 0.00° 0.00° 017° 041° 0.16° 0.06° 003 <0.001  <0.001 <0.001  0.017 0.021
(mg/kg) 1x10° 0.00° 0.00° 0.00° 0.22° 0.54° 0.24* 0.09"

1x10’ 0.00° 0.00° 0.00° 0.23° 1.14* 053" 0.15°
15AC- 1x10° 0.00° 1.11% 2.80° 555 4.87° 4.40° 4.68° 053 <0.001  <0.001 <0.001  0.041 0.248
DON  1x10° 0.00° 3.27% 6.07° 8.45° 10.07% 5.92° 5.38°
(mg/kg) 1x107 0.00° 528" 6.37° 10.05% 22.24*° 17.54° 12.06°

actamicro@im.ac.cn
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R 251K (P<0.01), ARAFHEJ] BRI R 1x10°,
1x10°, 1x10” 4~/g i}, Tk DON A1 15AC-DON
AR LA RAPRITH ™ DON Hi i .
0-15 d, DON iy &3k 017, 0.22,
0.23 mg/kg; 7= DON H#j]. 16-20 d, DON [+
0555 0.41, 054, 0.14 mg/kg; 7= DON J5
. 21-60 d, DON By E %2 0.06. 0.09,
0.15 mg/kg. R4+ I ™ 15AC-DON Hif i :
0-5d, 15AC-DON & arilik s 1.11, 3.27,
5.28 mg/kg; 7° 15AC-DON i #f. 6-15 d,
15AC-DON 19 % & 7 Jill ik ] 555, 8.45 |
10.05 mg/kg; 7= 15AC-DON 5. 16-60 d,
15AC-DON [y &4371 4 4.68.5.38., 12.06 mg/kg.
FERE R R BRI 13207 4M/g>1x10° 4~/g>
1x10° /Mg,
23 EXPEREEH. X WER=FZENM
XK

R BE IR ) B 2% 5 0 0T ) R OGP T
F 7. 45RKE], DON SHHE M. 250 I
Xk, 58 AR (r=-0.321, P=0.012, n=3),
FLIE 5 (r=—0.537, P=0.006, n=3) . J& 4 (r=—-0.600,
P=0.004, n=3)FItl£F4E(r=-0.586, P=0.005, n=3)
B REMME, B (r=0.460, P=0.030, n=3),
2518 M % (r=0.552, P=0.009, n=3)& B FIEM %,
15AC-DON Sl FI . 2R . #igi . HLF
4k VERICAHCNE, 58 E R R (r=-0.340,
P=0.025, n=3)& WEMAISE, SR (r=0.464,
P=0.034, n=3). ## E%(r=0.714, P=<0.001,
n=3)& ¥ LA X

R7 ERPERESRAZEMEXMSE

Table 7. Correlation between quality and toxins in
CGM

L Correlation/r Significant/P
Quality index

DON 15AC-DON DON 15AC-DON

cP — . — _
Amino acid — _ — _
EE -0.537 __ 0.006 __
CF -0.586 __ 0.005 __
Starch -0.600 __ 0.004 __
Protein solubility —0.321 -0.340 0.012 0.025
Acid value 0.623  0.460 0.003 0.036
Moulds 0.552 0.714 0.009 <0.001
Note: “—” means no correlation between the two factors.
3 it

3.1 RAEGRIIEERNE X EK & A LMW
A0

AU HTIRF S 45 SR R I, (B %
£F, E Kk DON F1 15AC-DON JCHL AR &
SR, A A AT e R R D R A kT
DR, LA P ROE EAE K, MRS
SEATRE AT HE L8 B ) B P A A A i 2420,
BRI, K 22%, 1x10° Mg RS8R TT B
BEFPE4 0, 5. 10, 15, 20, 30, 60 d % H# MAL
435k 8.50x10%, 6.67x10%, 9.33x10°, 2.33x10%,
4.75x10%, 8.17x10*, 3.63x10* CFU/g. A A &M
T, 22%7K 4> S A 1x10° AN g R4S T] H R
AL, A AR L BRSO N, I
LS P RSB0 R A iR 0 TR P o R O G
o dEid g FEAR A (60 d BIBHE{E-0 d /Y
FOHRE)/60 dx100%], FHE HZRIELA, REKX
HOR 2R ) B R AL C IR BTE RS . MLEF4E . AR
Y X RER ST B 49% ., 46% . 68%, R N
FRLEE T . SRR . B AL XIS R4 5
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A1 98%. 0.71%. 97.29%; GRAAZAFT, %Fl&
H, HEKRDPRAWIIEIRME C IATER . HLZF
4k . MBI 4 IR AER 2350 58% . 52% . 72%,
PRAE N UEARL A BT . 2R . Al A L X
FER 50 96% . 19.86% . 76.14%), i T KA
RER R C B E, N BEMXIAR, RS
BN REAEAKSBEPHES ., ZHER. EFEAR
DR N R, VEM . HERAE . KRR DT R R AL
C i, IMIBF &I, RG] R LB A A
M, X CL N IERMFARE -2, EAOAEN
FLRRAE 2 N R, O AR A, RN I
AL C W, HUCHIEN . &5 WA, A
AR, R AR BAE &, X
C. N VA4 X TH AL LR Bl A AP 251 F o
IR Lys. lle. Phe., Met, Arg. Val, Leu,
Cys. Tyr. Glu, Pro &im Bk S FREEH, Ui
DL ERIENEAR I ARSI ERM T N
Ji. W Trp, Thr, His, Ala, Gly. Ser, Asp I
T, ARSI R, BRI
PR A DL B2 SE R, A 7= A A AR i
Y. fER SR, R X EK T
C. N JEJHFER IR, F RS B Xt
K B W I A E AR OC R o R4
B UE 52 T R A ik 0 W AE A EAR AR B SR
FHYTR, A BEAIR OK 9 5
3.2 AERBEHTRABRIIEEMEXN XK
FRAERDIT TR Z W

AR o AR AR A 9 T 9 £k H, DON
1 15AC-DON 7EA &5 N AR R B2
H, IAAAER BRI OC R, Ui A ORI RD X
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BER 7 E R K A% 15AC-DON F1 DON
fEEKREEFRET TR BB EAR—
o FB PO T KA Ry B RIS R B R R AR
PRTH T BWIESE 15 d FITR 7, RS
25 KRiedifa e K, 25-40 d DON & 32 T %,
AR S54RI o ok DON B sh 748
PERUHARIT o 5P PR 5 P71 58 [ TR A 5 57 56 op 1
RAT S TR K BUAEHFP 55 32 (55 30 K DON j=
KE R RME, HJGZE 45 d DON & &8 JIF 6 TR,
H DON MR R B 5 AR 56 45
A= FEEAR, FEFERALY C. N IEMYE
FP R IR, Al g2 i R R Eh A2k
AR 9 S A
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Quality variation and deoxynivalenol accumulation in corn
inoculated with Fusarium graminearum under aerobic
conditions

Shanshan Yan, Guangmang Liu, Jianping Wang, Yan Lin, Shiping Bai, Keying Zhang,
Caimei Wu”

Institute of Animal Nutrition, Key Laboratory for Animal Disease-Resistance Nutrition and Feedstuffs of China Ministry of
Agriculture and Rural Affairs and Sichuan Province. Sichuan Agricultural University, Chengdu 611130, Sichun Province, China

Abstract: [Objective] The objective of this trial is to investigate the quality variation and the accumulation of
deoxynivalenol and 15-acetyldeoxynivalenol in corn with different Fusarium graminearum inoculation under
aerobic conditions. [Methods] Single factor experiment design was used, the inoculation amount of Fusarium
graminearum was 1x10°, 1x10°, 1x10’ conidia/g, the corn moisture was 22%, cultured in a Erlenmeyer flask, and
the oxygen flux was 1020 m?/m?>. The temperature was 25+2 °C, the humidity was 75%=+5%, and the culture time
was 60 d. The quality index and two toxins content in corn culture on different culture time were measured.
[Results] The amino acid content had a quadratic curve variation (P<0.01), the content of crude fat, starch and
crude fiber decreased linearly (P<0.01), the acid value increased linearly (P<0.01), the protein solubility and energy
decreased linearly (P<0.01), the mold counting and content of deoxynivalenol, 15-acetyldeoxynivalenol showed a
quadratic curve variation (P<0.01). The accumulation dynamic of deoxynivalenol was that the toxin production
ranged from 0.17 to 0.23 mg/kg between 0-15 d, from 0.14 to 0.41 mg/kg between 16-20 d, from 0.06 to
0.15 mg/kg between 21-60 d. The accumulation dynamic of 15-acetyldeoxynivalenol was that the toxin production
ranged from 1.11 to 5.28 mg/kg between O to 5 d, from 5.55 to 10.05 mg/kg between 6-15 d, from 4.68 to
12.06 mg/kg between 16-60 d. [Conclusion] The corn quality decreased gradually with the increase of Fusarium
graminearum inoculation amount and culture time. There was a dose-dependent relationship between content of
deoxynivalenol, 15-acetyldeoxynivalenol and Fusarium graminearum inoculation amount. The accumulation
dynamic of two toxins was found within 60 days.

Keywords: corn, Fusarium graminearum, quality, deoxynivalenol, 15-acetyldeoxynivalenol
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