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Abstract: The mycotoxin deoxynivalenol, also called

order to identify a bacterial strain capable of DON biodegradatio

enrichment, screening, and purification-of bacterial strains a

China)
ivalenol (DON), contaminates various crops including wheat and barley. In
otal of 50 soil samples were collected. One white strain was obtained after

d ‘was'named W-D; it could grow in an inorganic culture medium with DON (20

pg/mL) as the sole carbon source. Analysis'of DON degradation ability of the isolated bacterial strain showed that the degradation rate could

reach 40.40% after the strain acted on DON (60 pg/mL) at 180 r/min for seven days at 37 C. Microscopic analysis showed that the strain W-D

was gram-negative and had a s

with varying shapes, and a size

fod-shaped structure. Scanning electron microscopy (SEM) revealed that the strain had a rod-like structure

ut 0.5x1.0~3.0 pm. Further analysis showed that the physiological and biochemical characteristics of W-D
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Tl R JEORH B B 5 B U AT e K3, DON
K2 EIE 100%, K=Y DON & s br™
H, N 81.94%M, NRIXt4ERTEE N1 DON J53,
FEHRHIE T AN DON PRERE. EEBESA
1 DON & BRI 2 mgke™, FEHET 2011
AT T HIARME, FE DON (& E AT 1
mg/kg®, B FR 2 SRR Y& BAE L 0.75
mg/kg.
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LSRR B o4 B ke R R . R
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T DAL 125 5 DR P AR 2
TR R
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fii 2y ael0 ) g st DON Wb eR 2, B <15 “C T K 20 min.

EZlmmt

L1 AP 5]
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1.2 HEx#i

BRI FREL 10 g BRAME, 1gNaCl, 1 g%
I, WEART 1000 mL Jo e 281K A, 17T pH 2 7.0,
121 'C T K& 15 min.

TALEERE IR 3L FREL 0.5 g (NH4),SO04, 02 g
MgSO4 7H,0, 0.05 g CaCly, 2.44.g Na,HPO,, % 1.52
g KH,PO,, WM#T 1000 mL TG 280K s 735 pH
%70, 121 CFKK 15 min.

IRFRFAR — IRIG 7R TR 2
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14 SRF*
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W 3ERE S 40 BIfS, 2 AIEC L g F 3 mL A=
HEERAKIRAT. U100 pL B3F, &S mL &F 10
pg/mL DON ()& SERGFREE A, B8 = FhAS R R A -
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25 °C. 30 CH137 'C, FF{E 180 r/min F}:5F 72 he
142 EHRegimik
1.42.1  IRATEETRIGE B

1A 100 uL ¥53% 3 d IE S, 3000 1/min
B0 S min J53F B3, A 100 uL 4 20 ug/mL ) DON
TN ER RS TR RAIFUUNE, WA TR -, 2T
25 ‘C. 30 ‘CH137 CTFHFH 24h.
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RpRE IR EE K G, B DON FRUEA G 0.22 pm il
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PRBCR A TN R, I 25 C.
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[Ea7

PRIERE TR 18~24 h IR ff B B v AT o =2 I
o, SRS NWEEMARRS. BREEEMET
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1T A E A AL

FHXT BRARER (%)= x100%
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B, AR L EMA ST, 29 0.5~1 cm
B, DARRZaE S, RIS THAS T T 1) S0 4H 50 0E B
PRI RBERAY . =iRKTFR 1. 20 3. 7 F 14d /5,
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FHIEZT K VP ISE - 35 W-D S B VTR 787
TEIREE R 2 d T 6 d, TEREFREEH I IR 2137,
ARITNPATE: BURS IR 40%01) NaOH 25 &R &, J

ERIEE 2~57d, TR
W, WS TR e T B O S .

A S e BT 118~24 h HIH e 5 1R
oo VRIRTERE 1%ERER — FH B0 R oKV )
AR, 10 s WUIERE AL HOHTiE B B T IR AL
ELA 10%%%&)“:, WA T

L- (A2 R it S S5 IR AN - i e B B v 85
Fi24 ' h, FRIFEMHTAL, WA IREEAAE; B 2~4
ks 7l s = SR (33%) RE, WEEEiedr
th, WRIEE, WE L- ORISR,

BH IR A AR A S S5 - DGR i B0 B 7 2 e
FER TRFE 1. 3/ 7d, Mg HRIEEIOAL, 2
HONTRACEREYE; RIS 0 i 2 15 IR AL
1442 FEFRI 16S rDNA R 75130 5E

SR FH 5 R 2H St B 7 G PR B R B 7R 4 B [
H, it EiF51% 27F: AGAGTTTGATCMTGGCTC
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CGACTT, ##17 PCR ¥ G, JRMNAKRFRAN: 2.5l
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f£) ANTPs (10 mol/L), 0.2 uL I (5 UuL), LR
5195 (10 mol/L) % 0.5 uL, WINJCHH 2808/K % 25 ul.
PCR MU : 94 CHiANE 4 min, 94 CAME:
45s, 55 ‘CiE-k 455, 72 CIHEM 60 s, 30 MEH G
T 72 CHRLRLEMH 10 min, 3=t 1% K3 A b
LI F KA TR o K9 14 =0 PCR 4l i itk
174ifh, HIEBEHEVARA R MATINT . K7
g5 IR F] GenBank H1i4T BLAST EbXt, & HY AV
PR R ] MEGA 8347 LR 0 #
145 KBRS

DA b2t B e = TS ME, IR Zs R
x+s KR, FIFH Origin 85 X SEIGHHRIEAT ST HT
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AbFE, RF GenBank 1 MEGA 7.0 741 [R5 HEAT 1 HPLC SN]SR S A4 TS Tk DON A
3T Table 1 HPLC determination of DON degradation under

different reaction conditions

DONKE  RJLEFE]  DON Mf#s

2 ZR5WE

2.1 [##% DON Bkt 2% (el ‘ "
40 3 17.8140.11
7 21.47+0.08
6 3 7.1840.12
7 §0.4W.25
R 2 EMREVEIRE TS
Table 2 Physiological and biochemical characteristics of W-D
strain
R
K R
+
WL = H R AT +
El1 Iﬁﬁé IZI 1
Fig.1 Morphology of the strain as observed on a solid medium, 4
and under a light microscope and SEM 4
E: a RTPFREFAELS;, bATEMETARLE; ¢ s .
AT EETARY S (20000%). VErES +
FETHLERTEE |, %ﬁiﬁﬂﬁéﬂﬂ%m wp .
S TR, LASCREER, FTLLS R D MR SE _
TR AT A R o B A }L e .
ug/mL (¥) DON JCHL#E A 2k L1595 24 h ? BLA, i
37 “CHIBEIRFEE R BT A Redm b, itk 24 B 7 T FALEs ;
LRl S RT A0 IR AU R BT K R e . .
S T — R R, (R Mg L b s .
MA AR OLATE 1a B, elal ﬁﬂy EAZSE 1 mm L- &5 S5 ;
v p A e, 2RAG. @i E R TGRA AN ORTERA M
E RGNS PRHATRE, RS WE 16 4000000 -
Fs, =M f’i‘% , TEARRAR. K& 3500000
BRI SEM. AR B 2 ol
WLEE, 1E20000HIMTECT, BR R ARKEAEHESA £ ool
PERAAPIR, MmililE, K/NME 0.5%1~3 pm (B 30). }555 1500000 - ;2339%37»11173.18
1Z%ﬁ%%[) ON {’E?Jﬂﬁ—ﬁﬁ%ﬁﬁﬁift ‘J\Tﬁ% g 1000000 .
Al RERATBEf# DON ke ). HiZEMAar 48 W-D, 500000
JEFIE S DON (WA p R i AR T T T
VAR DON ¥ / (ug/mL)

Fig.2 Standard curve of DON
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[E] 3 HPLC & N BifE DON 28 (FNIGIREHR 60 pg/mL)
Fig.3 HPLC analysis of DON (60 pg/mL) content before and
after the degradation reaction

E: a R TPMATE; b AT DON (FAER ) ¢ TR
2 3d; dERTEETd.

S AIECEWREE N 4. 104 20+ 50 A1 100 pL/mL [
DON “LAEH, W73 DON ¥ & 504 (AR5 SR briE th 2k,
Wik 2 fizR, HSERE R=0.9999. RFH HPLC Kl
W-D [¥] DON F&f#RET), SGPRIK 1, HFh W-D HE

TEELURE 19 40 A1 60 pg/mL Y DON J M 3 d
A7 d J5, DON IREEHIAFIFEEER R FE, K
W-D EA I E [ DON 16 /. HPLC 455K,
DI DON HITeHLERIGFREAE IR (& 3a),
DON K H g R 254 16.20 min (& 3b), 24 DON 4]
IR N 60 pg/mL B, [ 3 d JE RN 7.1% (K
3¢), 7dJEME 40.40% (B 3d). RIHIEPZR RN

23 EMEEER
23.1 AAvdEEsT

TR A B A G S 02, RS R sia
s S 2 B R ST R
QU % T N E R
A A A 40 U HERm, 2R, A

PEANRERESE, SRR AR H (s . MR SEIS 22 h
RIS PR P R ATRE P AR LR DREIR . RN
FR&E K ERVE = Hmige /1, Seoe g ROt R

-D R AT e R B R . VP SEE A,
%Wﬁﬁkﬂ%’%ﬁ%ﬁﬁﬁﬁmﬂ@ﬁ, T IR AR L 2L T
B YN N NaOH R NA A B &Y. W-D

PAMRIRRE KA vE F FHE ELAE P T2 [ 14 BA R A i A
TIEIR y W PR A AL ANIRES, A A AR L-
BRI ARG . S0 EE IR A B A RFE,
YIEHE W-D HHkE T AT s A,

16S tDNA 53| 5 #7

bp M 1

232

[E] 4 EE#EAT 16S rDNA FTEX PCR #1825 R
Fig.4 PCR amplification of 16S rDNA sequence from the
DON-degrading strain

7£: M & DL2000 Marker; #ki& 1 &7 16S rDNA K Bf
¥,

K2R DNA a5 &0 B W-D B
20T DNA BEAT S0, AR PR HEE K4 DNA /Ry
i, 21 1.2.4.2 ") PCR 46 R 3E1T PCR §7H8, it
1% B IR HE L VK A BIL“AE L) 1500 bp Ak HBL—2%
eIk, Wl 4 Pos. K 2ELfS ) PCR 9T
MR, e, FPsaiRRAc%E GenBank BT
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BLAST L X, KB iz WK S BT EF
(Enterobacteriaceae) H AR HFYEM:, GEHFLH
16 ¥k 5 % [ 95 ¥ 76 98% LA E i B bk, i@ it
MEGA7.0.25 JAA @B, SEUas RILE 5, 45
RER W-D kST H)E (Enterobacter) AP

52

W-ID strain

Enterobacter sp. SIZ-5

PG & (Cedeceadavisae) 4bF[A—=E 433, {HMIE
PR B 4 A 5 9 4 B 1 918 5 AT B ( Enterobacter
cloacae) SEZRFRMIT, BHith, FEK W-D SEh
WP, X5 W-D 4B AL S 45 AT & .

Enterobacter cloacae complex Hoffmann cluster IV strain DSM 16690

Enterobacterasburiae strain CAV 1043

Bacterium strain CH9

Enterobacter sp. S17-1

Enterobacter sp. S1Z-2
98 ——— Enterobacter sp. SIZ-6
L Enterabacter sp. KK

81 Enterobacterasburiae voucher ST56
53 I:

Enterobacter cloacae complex sp. 35734 chromosome |

73 Enterobacterludwigii strain HTP04
Eﬁruwvhaﬂcr sp. RUC61
Enterobacter sp. PXG11

62 [ Enterobacter cloacae strain R11

)

I Cedeceadavisae
El5 £F 165 rDNA HERRIRGERIL LR
Fig.5 Phylogenetic tree analysis based on 16S rDNA sequences by the neighbor-joining method

3 itig

Xt R — M E R, IR g
R TR M ER R . AT X DON MR &
s g, B NAMNET T KREMTR TR BETR S
i I R ARRE AR R SR P 7% DON (1 B 1 FH 52
SN, ANAE pH 3.0 [REE Rl >80 D
W B AR 0 B ) AR R e e AR it 5096170
SRR AR R SR P FRIEA T e (RS I EAS
HAf, mimm B et B2, b TR
FCARIE BRI DON FR B Aok SRt - AN s AR, 7t
Ji IPEC-J2 4HA, v %Gk AT b 0.5:40 1 -mg/kg 1]
DON ¥ B35t IPEC-12 4 A B TE

—

I

Tt {

%ﬁ%%f?&%;ﬁ%iﬂﬁwﬁ, AR BN IS T
A RO EEWEE . B AT % DON
AP R R EA SRR — IR el A
DON [EfipN LI EEY) DOM-1, —RIFA R
DON 4 ALf% 3-Hi-DON, FH:A 3-Hi-DON 1) 6% #5:1%
Y4 DON fg+4r 2 —P02 RS ™R T
DON F AN LI HIMEA D) DOM-1, BFFE R,
DOM-1 FIEMHA N DON [ 1/55, 2 H T DON 4
Y R AR A5 B I R AR = ). LU SRR
Fuchs 25> B35 H % BBSH797 w] F&f#taklh DON
MRS, A NEEARREAT . IR R i o
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TS B —PRAERFfF DON FIZE/AT B B.JGOS, X6

HLEERE FRFE P DON &R ]k 80.61%, XAkt
DONy. K A% bk &K B 60 h Jo i % vl ik

82:68% . Sato L K WL P R H K E R
(Nocardioides) FEERHT G JE (Devosia) 7] [Ffi#
DON,. HH1, Devosia &k, RI7EH SN
Hf DON [%f#ly 3-keto-DON Al 3-epi-DON, _H F#fi#
FEIIIEETE /N T DONPY, 44261 2 250 L R B
1) F 38R 2 B 1S B —ARAEIR T G DDS-1, Xkl
ff] DON &AL 75.47%2%, [N, SZib kB
DDS-1 A’ DON %4k 3-AC-DON, HEMiF#ff A
3-keto-DONP"), W B R 42 AR I W-D Hitkth
NIRRT A, ERETIKE T DON [ R4 fifis
B SN TN G SLIRE 70 R TS5
MESE . BdREoR, FHRIT DON FERE LA
PREANREHEYINE, BT RAFKFE %] LR
B R, T RN . BARENAMT
HEIRTREFFME DON [WIFEE TR, (EXTIFE
B PO E BRI RO PR, AT iE T A
A A IR () DON BfRIT 9, 1X 189 W-D B i i fit
THIZT R A7 B A A DON
VEFIRISF AR, FEA R I AR N TR S8
N ERER .

4 5

ARSI ZR BAVL 7K R A i v 245 38—k
REAT 244 DON Ik W-D, 7E37 ‘CH 60 pg/mL
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() DON =V 3 d J&, BE#AREN 7.18%, 7 d Jal&fis
ALK 40.40%. E I AR FRAE AL SRIG AT 16S rDNA FE[K %
SER B W-D WM N — R, H AT7EE P AN
DON A 1 AR DL SC T AT B A SGHRE . 5
Ab, AHFFACH DON BEfFE W-D BT T I IE R
TAE, FERXTE IR R I A AT, S
ORI, ZERAEI R IR 4 T A K L2218,
DRI B RCR AR, AN 40.40%, B RS0 TAE A £
SRR TR 7R, A5 EIL DON FRARACE.
[FJR, AHESE & B DON B E W-D A—HR R EE R
FrH, AIERSAEH/ER T DON, JEkiE, Haret
Fil) DON Fffir B nEH T DON FER ALk
3-i-DONI, x5 W-D %t DON [ILE 4B AAbLFE
AL T ERARIE AR SO . S R b
SIHTRARFEAE DON Ja IR A4, TR APk
GRER
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