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tion ability from fermented foods, and determine its decomposing efficiency and the properties of
producing enzymes. [Methods] Solid media with toxin analogue (PL) were used to obtain toxin ana-
logue resistant strains from 25 materials of fermented foods. Through the second screening of ZEN
as the selective stress, a ZEN detoxified microorganism with high decomposition efficiency was con-
firmed. Its degradation efficiency was further evaluated in analysis of ZEN residue of bacteria sus-
pension using high performance liquid chromatography (HPLC). Then we analysed the properties of
producing cellulase, xylanase and B-glucosidase separately. The strain was identified for the taxo-
nomical position using morphological observation and molecular identification. [Results] A ZEN
detoxified strain BF-B-3 was screened and identified as Bacillus subtilis. Its degradation rate reached
62.48%. The cellulase, xylanase and B-glucosidase activity of Bacillus subtilis BF-B-3 reached
160.38 U/mL, 84.51 U/mL and 4.14 U/mL separately. [Conclusion] Bacillus subtilis is a kind of feed
microorganism. Bacillus subtilis BF-B-3 has favorable security for detoxifying ZEN, and could grow
under different carbon sources. Bacillus subtilis BF-B-3 has potential values for preventing mould
pollution of crops and feed.

Keywords: Zearalenone, Biodegradation, Enzyme production properties, Bacillus subtilis, Mold
contamination
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24 h 0.5-25.0 pg/L HPLC
CcTAB ¥ ZEN BF-B-3 ZEN
DNA 16S rRNA PCR [ I - )x100%]

27F (5'-AGAGTTTGATCMTGGCTCAG-  62.48% ( 1)
3') 1492R (5-TACGGYTACCTTGTTACGACTT-3') 2.4 ZEN 9 REMFEBFHE S

( ) PCR BF-B-3
16S rRNA
NCBI GenBank : L1 2A)
BLAST [29] MEGA 4.0
(301 (Neighbour-Joining)
2:5 ( 2B) B-
2 HRELH ( 20) BF-B-3
2.1 ZEN 9 fRE¥KBI VT B-
ZEN PL 10 g/L BF-B-3 24 h
20 ( 1 B-
2.2 ZEN HBEHKNETF 160.38 84.51  4.14 U/mL BF-B-3
20 TLC
10 uL 5 A B-
BF-B-3  ZEN 25 EHMEE
(2
2.3 ZEN 9 BEHK D BEEBIEN
HPLC ZEN 9.54 min ZEN (0.7-0.9) umx(2.0-3.0) um

®1 PLWHEZEKFIELER

Table 1 The results of PL tolerant strains

Strain number Origin Turbidity of bacteria liquid Strain number Origin Turbidity of bacteria liquid
PL-B-44 +++ ! BF-B-39 ++
PL-B-51 +++ BF-B-40 A
PL-B-53 +t | BF-B4l ++
PL-B-59 1 o ! BF-B-43 -
PL-B-66 4= BF-B-44 4+
PL-M-27 4HHE BF-B-45 4
PL-M-28 e . BF-B-I3 I ++
PL-M-29 -+ ; BF-B-17 o
PL-M-30 - . BF-B3 -
PL-M-31 -+ {  BF-B-34 e

wyr wyr

Note: “+” showed the turbidity of bacteria liquid; The more the number of “+” indicate increases in turbidity, that is, the stronger vitality
the strains growed.
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F 2 ZEN S EEH TLC S04 R
Table 2 The TLC results of strains resist ZEN

Fluorescence intensity of different sample amount (uL)

Strain number

The first step screening The second step screening

5 10 20 10 15 20 25 30 35
PL-B-66 - - = = SHEE -+ B e o
BF-B-34 - 4 HE = HEH e o+
BF-B-3 - e - F e HEE HHEEE R Rinints
PL-M-29 = - - 4 4 A A FEEEE HREEEE
- + +

Note: —: Fluorescent point disappearing entirely. +: Visible fluorescence; The amount of “+” showed the degree of fluorescent brightness.

uv ZEN
Control
300 000 |
200 000 [
BF-B-3

100 000 [

O I A 1 I I I 1 L L " 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0  min

Bl 1 BF-B-3 E#k ZEN HRE R HPLC H47
Figure 1 The effects of BF-B-3 strain detoxified ZEN by HPLC analysis
=502 219x—86 763 R*=0.993 1 93.61%.
Note: Linear equation: y=502 219x—86 763, R’=0.993 1; Recovery: 93.61%.

2 BF-B-3 EBEBHHELE R
Figure 2 The result of BF-B-3 producing enzymes

A B C

Note: A: The result of hydrolyzing CMC by congo red staining; B: The result of hydrolyzing xylan by congo red staining; C: The result of

hydrolyzing aesculin.

BLAST
(Bacillus subtilis)

0.5 pmx(1.0—-1.5) pum NCBI GenBank

PCR (Bacillus licheniformis)
16S rRNA 1514 bp GenBank aerius) 99%
KF512668 BF-B-3 ( 3) BF-B-3

(Bacillus

(Bacillus subtilis)
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’&‘7 Bacillus thuringiensis (AM779002)
100

37

| Bacillus anthracis (AY 138383)

D TI e T (AT
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100
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74 100 Bacillus megaterium (DQ408589)

Bacillus flexus (KF626466)
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Bacillus subtilis (DQ993674)
94 BF-B-3
4@0[1/15 licheniformis (EF433410)
92L— Bacillus aerius (AJ831843)

[0 —— Bacillus halodurans (AB274919)
|

—
0.005

Bacillus alcalophilus (KC668317)

3 £F 16S rRNA EFE#EH BF-B-3 H kG iLiEEE R Gt it
Figure 3 Neighbour-Joining phylogenetic tree of strain BF-B-3 based on 16S rRNA gene sequences
Note: Numbers in parentheses represent GenBank ID of the sequences. Numbers at the nodes indicate the bootstrap values on
Neighbor-Joining analysis of 1 000 resampled data sets. Bar 0.005 represents sequence divergence.

Bootstrap ~ 100% (1]
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3 i
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16 ( 1126 )
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