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Effect of treatment on the elimination of deoxynivalenol by Rho18
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Abstract: The effect of Rho18 treated with different methods on
the removal of deoxynivalenol (DON) from wheat flour was de-
termined by ELISA and HPLC-MS. Processing results showed
that the different ways of rice root mildew Rhol8 clearance to
DON in wheat flour were all increased with the concentration in-
crease with the extension of incubation time, as well as the high
concentration of the treatment group. After 10 h incubation with
the rest of the concentration of treatment group were significantly
different, the cell walls of a high concentration of suspension and
wheat 10 h incubation conditions to DON removal effect is best
(51.62%). Three kinds of new substances with relative molecular
weight of 277, 279 and 281 were produced by Rho18 and DON
treated in different ways. The results showed that Rho18 of Rhi-
zopus oryzae treated in different ways had certain scavenging

effects on DON, and the effect was related to concentration and
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incubation time. and its scavenging mechanism was mainly the
action of biological enzyme system.
Keywords: Rhizopus oryzae; deoxynivalenol; bacterial composi-

tion; clearing effect; wheatmeal
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B TR E R 5 DA SR ERAT.
1.2 IG5 S

WX it 7 2 (DON) : £ [H Sigma 24 #

SALEN BB AT A 25402 0 PR A FD

DON ELISA £ I3 5l &« L P E MR A R
YNGR

PDA ¥ 57 5 9 By 2 Rl 5 1l A= M BeAR A BRA 7] 5

HLF R GL124-1SCN 8, # [ Sartorius /A 7] ;

M TAE G  SW-CJ-1F 20, 35 N AL G BR A w5

BB THEE P X-22R B 18 E Allegra 24 H ;

75 T A B AR AN TY920- TID T8, 37 2 Ak 4 B4 i
B AR F

B A7 43 AT A ZM-560 HY, o 47 JR AR W R A IR
A

AR 0 35— 1% B X . Agilent 1200-6460 QQQ
AL Agilent A ] .
1.3 REHiE
1.3.1 PR R®E LW R E (20~
32 DAY Rhol8 KWW - 7 e F & 10" CFU/mL, [fi )5
PL 100 % i B, 343 L AR 2 Ak B (1 X 107, 1 X
10 CFU/mL) M W ¥ & W EREBERT 4 CL
8 000 r/min B> 10 min, 4 EE R A BEIR. & WE B
WA B 0.22 pm B BRI 08 S O S UE R RD A AR
2 ANUREERY Rhol8 K LS. PR A JC 18 A= 38 4R K ok
Y3 WE s FAE K BB E IR 400 o B K2 Fb
W Rhol8 BT 4 CHRAFEH .
1.3.2 A TA 2L IR I 20 0 BE B VR MR R & B 1.3.1 R
i RVR B2 Rho 18 TR 29 FER 7 I8 200 MG A0 4 430 C 1 2
700 WL RIBRES ] 5 s, % U 24 A B R] 5 s, 24 8 0 B [
25 min, fR PR BE 0 °C) % 14 B iR #E AT 24 A% (BB R E 58
BN . S IE IR . F 4 CLL 12 000 r/min 0>
15 min, B R BE 135 W B0 O 8 ARYR BE Y Rho18 &7
SR . XA VT AR B K VR 3 It B B R
BT B w5 AR W B Rhol8 40 i BE B . M T
4 CRAEE .
1.3.3 MW A& I 1.3.1 H Rhol8 @ R E K
B F3EW. T 4 “CLL 10 000 r/min 8.0 20 min, i 8H
0.45 pmn (9 G FL U AR 38 DT A0SR 45 A U A B SR e L A1 ok
FE 1Y Rho18 HLERFGW . ¥ F 4 CRAZZH .
13,4 NERAEGE &S BT E/NER. KE, e
DON & & . i& & % Az & DONL##45 DON & & K T 4%
FEEL(2 366+187) pg/kg!1],40 C TR FIHE.,
1.3.5  EMR 4 /N B o DON 35 ik 36 4> BB
Rho18 £ i B 2 2 W 1 15 0 4 o8 24 A VA L ML 4 1
AN M RE B TR A A — R & DON A T B3 A ff
Fe 105 (g/mL)UN; LA PBS /E 25 (Xt i/, T 37 °C,
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140 r/min [ 50 T & Bi % 4 BIAEIR & S5 bl 10 h B
IR

1.3.6  DON J§BRF MM E £ 5 DON 1 & &k H
GB 5009.111-—2016 H i 156 5 9% W B 5 25 CELISA)
L BHBCE 3 APAT BOE I E IR (DI B E R,

CR =% % 100% . (D

ag
K
CR—DON W%, %

a, 25 A A H DON & & . pg/10 g;
a, AbFEAEH DON 5% 85 &, pg/10 g,

1.3.7  DON WM = Wiy vE4r i X 10 h 5 @ vk

BEALFRZL () DON AR =4y, 2 IR AR S ok R

OB 5,35 — R 1% B A (HPLC-MS) 3E47 52 ¥ 43 #7 » 36

T SEL B3k iR iy 250 °C,

2 RS0

2.1 AERE Rhol8 &KX DON HIBERHE
ATl U BE 1Y) Rho 18 B B 6 /N 22 K3 % & b DON Y

WG 1 PR,

F1 KREH Rhol8 BEHEX DON #iEB &'
Table 1

Removal effect of suspension of Rhizopus

oryzael8 on DON %
45 5h 10 h
o e AL 17.1840.30%A 37.13+0.66%
v g 4 1.2840.05 2.61+0.10%

X - -

T NG FRER [ FR [ 81 ) f 22 5+ 8 3% (P<C0.05) s K5 F
BEAS R 7R [/ A7 8] 9 22 5 & 3 (P<C0.05): * — " R IR
DON JEBRZE N 0%,

H 2 1 AL ARVR BE Rho18 FERZA S h IFF 34
X DON [ 35 B 3R e AR (1.28 26 5 o R 1 B I 48 10 h %
HJG X DON % bR 36 5 i (37.13%) . WEd 5,10 h i,
5 AR B Rho 18 BB AT DON (¥ 35 B % 47 10 I 2 9% 5
(P<C0.05) 5 Ik ¥k B P 2 Vi 41 B Ak 2 A IR 109 38 K L 48 3
BRI e AR F 2R, AU IS, RARE .
R A R A S5 AR TR A T DA R A e e ) TR T AR I T
F. IR IDORIR B Rhol8 B EXT /N 22 By i i) DON 3
FH B IEBRAE M B BRAE R AE 10 h 9 5 B0 ik
JE AL B ) B R0 IR 56 P L (R B i R AL T R
HE— W5
2.2 REWRE Rhol8 B L&t DON HER R

AR BE /) Rhol8 & W I3 WX /N 22 8 FF o
DON B BR&CR I 2 Frs .

B 20T A AN R R 5 AR B OR IR B
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F2 KIRBE Rhol8 KB L& R DON &R E'

Table 2 Removal effect of fermentation supernatant

of Rhizopus oryzael8 on DON %
415 5h 10 h
1o A 19.4440.00%A 39.4540.30%8
R Ve B2 41 0,490,124 0.5570.02%

Xof i - -

T NG AR LR R S ) Y 22 5 B 3 (P<<0.05) 3 KRG
BEAN TR 2 7R [ A7 18] /9 22 5 B 2% (P<<0.05): % — 7 £IR
DON R E Ny 024,

Rhol8 i 1S WM T 5 h J5 . & e B 41 DON 5 Bk %4
19.44% ;203 10 h W H . & W B A X DON 1 7 BR %
(39.45 %) i # FF 55 (P<<0.05) , 45320, Rhol8 & I
TH RO /N 22 B3 R i b ) DON A5 3 BR AR A o ik 3 4 A <
U5 7 I (] W] DL 35 8 DON W BRE . iIm A EH 5,
10 h J5 ARGV BE AL B 2H % DON {197 B 22 10 B A8 T 55 ok
41, HARKEAME 5 h 5 10 hdIRI R 2L 7.1 he s
B A ARA G, KRR LER P EER
BRI =, & B 2 AR XN TFEA RS M
FHHLY . HAEaaIREAERER, /T DON # % &
He AR TR Y . Marleen 251 B 5% 28 B 38 JR 71 7] i A8
B St A0 O A A T AR AR T L KR S
7 0 L3 ) — R T TR T 5 L P9 AR R 2F LT O O IR S8 R
B IS WP S A SRR D B e AR Y ZEN B R, il
AL
2.3 AERE Rhol8 £HHMEKIT DON HEBR B R
AR MR B 1) Rho 18 S 06 /I 22 ¥ 46 v DON 1y
R R 3 BN,

£3 KIRBREE RIS EEHEMAEX DON IiER®mZE"

Table 3 Removal effect of whole lysate of Rhizopus

oryzael8 on DON %
21 59 5 h 10 h
o e RE AL 3.444+0.00%A 46.34-+0.00%8
R M i 4l 0.3640.07"A 0.45-40.15
xif B - —
T /NG TR A 2R [ 8 A] #2555 3 (P<<0.05) 3 KB ¢
BEA R 2R [ A7 1) AY 22 5 8 3% (P<C0.05): “ — 7 R

DON ¥ ERF N 024,

Hi 3% 3 AL, /N2 B R S5 ORIV L B9 Rhol8 4B
Wi s 5 h W EHJE. & W E 4 DON 1 i Bk %
(3.449%) B & TR B 40 (P<C0.05): &4 10 h I &,
1R R B2 21 DON Jif B 2% 8.3 42 i (P<C0.05) , DON 5 B %
SR E R R KT AR DL
S5 R W] Rho 18 41 M N W] BE & A 7T i Bk DON (1 ) Jit »
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XA B DON /9 B 1 FT 5 48 I TA) | 4 T 28 A vk
JEA 6. A TR 2R TR TP T 0 R T A P R — 2
NG T . e ZE M B DON £ i O A
AR E T s @ £ WA H I 41 i 25 %) DON % £ 77
TEWHHERDY . E 0 h MR EERT S ho il fg s
Bt 0 1 AT IRD A 06 . LA B L R4 04 35 B AR 3B
— BT
2.4 FERE Rhols HIZE A3 DON KER R
AR He B Rho18 LR Al i %t /)N 22 4 £ & v DON
BRag R 4 s

F4 KRREHE Rhol18 HHIREE R X DON BFERE'
Table 4 Removal effect of Rhizopus oryzael8

1) 8 B

crude enzyme solution on DON %
451 5h 10 h
o VR B 4 16.4840.01%4 40.8474-0.00%8
R 2 2H 2,630,237 5.960,4400
X B — —

T NG FREAS [ 2R [R5 A B 22 S 3 (P<C0.05) s K5 5
R TR] 7R 7] A7 ) /9 22 5 3 (P<C0.05) 5 — 7 (0K
DON 5 ERF N 04,

B 4 AT, N R A il 5 AN [R) Wk B 4119 Rho18 #L
PRV B AN [F B IRL RS 8 W B2 40 19 DON 3 BR R 1 1 3%
1 A TR 5 75 B 1) I vk B2 4 (P<C0.05) , g ¥k B 4 97
H 10 h g% DON [ 15 B 3 Al ik 40.84 %0 . {6 #e B 4l 225
A EERAAIE B EZR. MR EY Rh018
FELAR 0T /N2 i) DON A5 38 B8 T 7R A R00CR 2 il
P VE FE B IR0 L 3 32 5% W), 76 MR BE R B 80U S Bl A B
VP 0B T 8 oo REL 2 TG VR 19 32 B2 43 & Rho 18 R
1 B AR L A A Y B L B U W S O B B I A .
TE ) Tl TORE /N HE VE A K AR SR AR BRI L BTRE X /NG T
B — 5 W a4 AT W) fE DON 3 3 , JA T B A
DON # & K th 1 5 i 7 18 B8 9% 4k AL K i BB AL & 9.
A LUK DON # 4k DOM-1150, H 3% % S DON iy
1/559%  ZRMEEISMLE A 1E T, Ml B2 sk BRI T /N2
JER T DON B E 1 & &t
2.5 FERE Rhol8 HAEEE X DON HiEBBE

ARV BE () Rhol8 Z0 Jf BE B & /N 22 M B i
DON HYIEBRF 14 5 s .

o122 5 AT AL, /N2 R AR i 5O Rk BE 2R 1 Rho18 44
MuBE R BOIR G EH .4 5 h I & 5 AR B 4l (4.5400)
AR TR R4 (P<<0.05) ;4b B 10 h J5 , 540 B 5 h M kb
T W BE AH 6T DON By ¥ B 26 I8 35 31 v (P<T0.05) L IR ¥R &
AR EZS . U B4R RV Rhol8 1Y 40 i BE Xt
INZE R DON 3 A — & ITE BRSOR

AT L dal s AT e R G T T B G T R R
FH AT B A 4 o B0 B A o B A AN B BE 1 IR B R
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Table 5 Removal effect of cell wall of Rhizopus

oryzae 18 on DON %
24531 5h 10 h
o Yk B 4 40.274:0.05%A 51.624-0.08%B
IRk B2 21 4.54740.10% 5.1240.02bA
POpi - -
T NG TR A R [ 5 18] ) 22 5 5 (P<<0.05) , K5 F
BEA ) 2 75 [ 47 18] 1 22 5 ik 3% (P<<0.05); " — " £ R

DON %K 0%,

B o A RN e R A R AR R T
JRSE I o ORAR B 20 M BE 1Y RS LT o R
BT HGrp o SRR oK AR B 2 M RE 4 ) M 2 M 1 2
G ELR R AY & 1.2806 7o A0 i g M BT LI 11 WG A A
FASY S A RE i A ) e A A P AT R 2 B TR (1 i 2K
A 5. R AR B B A0 RE A9 70 RO T R R4 e
P2l [ Bl O B A St [ B 20 B 3 i A7
TE ) — 26 B ST B3 MR AR TR R T 2 . 4 DON
FTRE A — % B R AR . I A L R AR s TR A0 i BE X 4
JB B AT — € 11 W B . Meng 4515 LIOK AR 35 40 i
BE il £ 7 R B A B NG R Fe' i B R ke T A
1.0

0.8
0.6 DON 309.150 0

293.100 0
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RBBAREX CF (Cr' (Pb*T AR 4 R A 3 1 W B
REJ). &JE e T REYS 5 G EE G L R B O B, X T R Y
W AR B A R, R R BE ) Rho 18 41 iy BE
HA SR DON TEFRAE I Al AR 51X 2 4 8 & T RE 0% 4
Bl oK AR 2 4 41 BE 35 Bk DON 26,

B3R 1~5 AT LLE e aad 6] — Ak #1707 20 AL #1) Ok AR
B Rhol8 5/NZERFE IR A H BR 2R 5 0 7] 5 0F ¢
% . ARFTRAB Rhol8 XF/NE B o DON B35 B &%
RAFAE 2% 5 Horb 40l BE KT DON (1 3% B 2800 B 4, ok
SR EW . KRAREE T Rho 18 JIF 7 (¥ B JC B 43 4 91 %
T, B 40 M N A AR e L IR IR T ] 45 19 Rhol8
AV B0 W R B R T 38 S — L ) T B A
AW B o AL TR % B 20 VR 55 B R XA L B R 2 A7 T
2 5, M SBR[ AL B Rhol8 Xt DON B 4 2 AE1E 2%
5o AUMTEE X DON # 2 B 1 F 45 040 5 2 10 A7 7 W B 1
FHSE  H 1 Ak (4 B X T DON 35 2 s w] BB A7 7E T8 BRAE
PRI 248 if B % DON 75 38 119 355 B 330 SR 304
2.6 DON =M EES W

R Rho18 FIR [ Ab 33 5 205 - 55 /N 22 H 3 )
58 10 h, i LC-MS Wl DON (1 B 8 77 41 » W 52 25 50 4
Bl 1 PR,

z 313.100 0
i
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S
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e
JBEfif
Mass—to—charge ratio(m/z)
(b) WAL
z»
wE
HES
S
=
k%
e~
JBfif
Mass—to—charge ratio(m/z)
(d) AR AL B
il
wE
HEE
e
EZ T
<
e~

270 280 290 300 310 320 330
Jofi LE
Mass—to—charge ratio(m/z)

(f) ZippEELLH

B 1 &KRE RIS RELA®EF X H 10 h 5K =4e LC-MS B i

Figure 1

LC-MS spectra of degradation products after high concentration Rho 18 was

incubated for 10 h with different treatments
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1B 1 AT, DON A o 5 (9 A1 3 43 F 8t 293.30,
2834 Rhol8 T W . & W b 75 00 . 4 T4 4 A 0 ML 42 1 90
DL 240 0 B B W AL B 10 b S 2 7R AR AR X 4 T R i R
277,281 ZE AT B W R P B . Hof DON 28 Rho18 &l 4k
B AL 7R A Ry T TR 279, 281 A2 AT Y W R A
PL 25 SR A R Ak B XA Rho18 w3 a3 A5 ) [ 1
DON /A= ¥ ) ¥ it

FE T 7802 ok, DON 76 08 15 i 75 B F T 3 47
SCHEH AL - A= BUAR 35 T 09 B i ™ 490 5 I8 B, DON £ #
BERAL AW & A PRSI AN FR 0, 3R R AL & W 7E g I
PER T AT AR A o A A S T IR 9% UE SE AR 85 T T 7R
TP WS L 0T R A DONL it 4h . M 25 78 BT ™ A i i
FfEES) R R R T LA SO A R L R R R A
AP C12/C13 A FE iR E M R1EH 56 WLk
KB TR AR N (F — 25 Ak 5K 4 R DON, 3 75 ilF — %
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3 g5

IS5 SRR, KA T Rho18 % DON F4 ¥ [ % K
A BT 3 K 0 I 1) i S (W) R R ) Rho 18
A RE R S /NE M IEE 10 h 5 /N Pk g 3 2
T BR A 5 (51.62%0)  HAE R LI T AE 5 Rho18 4 i BE
X DON A= 9y e fife A0 40 38 0% B A 6. LC-MS I 2 &5
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