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FEG R Z— AR TR oK 55
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Sy 6 AN Sh Y G A 1 TS g A TR
siatid s R R R RRA, —BK
7 AV RESZ BTG G | NSS4 fil B 52 B
KIS AN E DR 52 i o, PR, $9T B o it 2
BE R 7 A R T R S A DR 2 4 ) ) A R0

ek B . 2020 —06 —09
HEWH ., BHRARPAESRIIHE (31972177)

MEFRERD: A

751 [ BN SS T IV =10 i o = N AN i N = WA
BN TN EE R FE R TS Y B A, Al AL A e
T AAT A ARG A TE PR A 7 B B AH O™ i
R R AR A 7 A S A G A A S e B Ik
B AR A A A o] B A R AR N R
FHOCHE PR R s o DL i) B it 8 2 38 77 A AR O B
A afIR .aflS fIbA .hexB .dmtA Fl pks , Horf afIR %
PR AT i B — > 2 S PR 1, 320 s DR 1 ] ] 428 45
PSR RIR D FIbA B4 fadA A+ RIS
S HA | fadA it — heterotrimeric G 25 1Y o
AL, AT DAL I AR B AR A A o3 A 16 G
MaERWES 0 o, sl w s R AW A Bk

B—fER . EEAR S BR ML ASN, TENEENEYEARTTI T,



28 B A RHAROR AR

2021 £ 1 H

B EEAE R IR A estA norB ordB .accC
norM'® | FERRFE A, R T W G M T A [ 4 o
B A B A R, AR qRT-PCR X il
B R IR F AR AT AT, I8 AT LA AR e 1
A FE P MYST1  MYST2 \MYST3 . gen5 hdaA il
rpdA W FRIE R, DT 52 ) 2 1 8 3 R AW A K
FF R FRET

FERZHEAEO T, R FEFNAL24 07 15 B A v
it K T PR AUBCRAR, i 2 0 T £ 5
FRRZ BN AT W 5R A T bR R 2o
a2 0NN T G s A PO A s R BiIBYS
SHERRGA R fEE, MRS, EYFBHE
HRCR R EBEET W IEE MR e RS
I B, A AR F BBy iR LR TS e 2
— TS T RR LM R AR T PR
J AU D AN LB T G A1, 38 T LASE o 45 5 B i
o R G AR = s TR B AT AR IR L A
A3 F 7K, R T AH DG 3 R A 1 4 B 75 R ik
P TR AR TF R AE P I B B R A, 546, Al
FHAR G A sl i B e ) o i B g R A T i 2 —
FPBIT I T2 , 38 v] LA S8R 9 b A 3808800 4
Hh 2 B 2R M N SRR A W I, 1 R 7 1 T G
R AIG 2) Fpe IR

I, ZE 300 2 it 8 A K B 9 A 1 2 7 K
o BT S 2 R R A IR IR Ok S B, AL dE
KRR A DU Y, BeAh, i R R 0
YRR o 2 H TR ST A

AR R B AR B A Mo o i A R A
fEAE R E R e B i A AR = A A &L
A3 KT R P40 AL ) Rk B it R B 2R A B AR
TEOLUEAT T 25 M, A 52 o0 A= ) B 3 o A B
iS5 SRt e = 2

1 EHEBEREHESENFERMED

AR KRR Y EHEZRIRZ —, 92
P s il o ot o S s R d5 e, BRST AR,
A 2 9 Bl A W 7 A AR ) B A T B
B ST RGN, D, A W A AR AT ROy
TELEWMIBG B A S s M A T R s e L RA T
AR FH AT 37 o AT T, AN TR Bl A W = A i Qs
7 W) B Ay v A 1A ) B A 5 R A B AT
WFE, A6 2 AT I FLIR BT L B R T B R I R

B MECEA L BRI — S U W R R i S
P AR
L1 ZFAFE

ZFAURT 0T o R e o i R T R BT A
VR, D =338 v o3 15 1 1) R O ) 25 FELAE TR ( Bacil-
lus amyloliquefaciens ) FIAk ¥ ZEHIFT 2 ( Bacillus subti-
lis ) o B 1 2 A A B A 30 i 4 D 0 i R 2 7R
90% LA 1 ZE 45 2 AT B ( Bacillus atrophaeus )
FE /NZEFAT B ( Bacillus pumilus ) K& BEWR ) 115 1)
& — RO LR R AR P, BT F5 b s ith &
MPEFA 2 Bedh, BK ZE AT 8 ( Bacillus mega-
terium ) FIEIR ZE A FT 3 ( Bacillus mycoides ) 1 B4
—E MBI AR
1.2 ZIERHE

FUIR A —Fh o A2 B, o R ) B 7
Zrr A, I FLAT A ( Lactobacillus plantarum)
W T ER R R R A K A BT AR
REEAR b o B AR FLAT 1A K35 ( Lactobacillus
plantarum K35) JL-F 7T L4 52 4 400 i 9 ih 2% 09 A=
g,
1.3 EEHE

BRI BB ( Saccharomyces cerevisiae ) W N FHEE A
I3z, AT 43 U IS S5 ) TR v i R Y B 22 A K S
8 RE 2R A5 807 A 2 R, LR A e B B
IREELE (Pichia anomala)' 7%
1.4 #EBH

SE W IAT BRI L3 v 23 B L A B B A A
TD-1( Streptomyces alboflavus TD-1) 38 i3 7= A= $4 K P
Yy ok s it e 3 AR A8 T RIR I, T IR Bt A R
RAW G R A 8 7K DT B 4 s 20 1 it
TR F=ATS L MOKRE B 4B 0 BH B i A
i ( Streptomyces yanglinensis ) i i3 5% i 8% M B 78 R
G Ok X B LT e e md st s m 2 A K E
(W, A BT T
1.5 EFENMEY

PRI W 2 BT R R SR TS T A S T AR
Z— AEHE T TP IR A ICHE ( Enterobacter asburi-
ae) MEHEAA 5828 /R 5 BR ( Burkholderia pyrrocinia ) Fll
% FLECH ( Shewanella sp. ) 25 13504 ¥y RE X 5 i & ik
B G2 MHN R RCR , BIFFE R I, H2 T8 5 4 1
YR R AR 2
1.6 F~5HME

— SR g A Bt we A KR v i R R
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SR A BIRCR , an . A5 8 B 8 (Aspergil-
lus flavus) "' AF 7= 75 2 #h 55 (Aspergillus niger) '™ |
ﬂlifz%%hiﬁzﬂjﬂ%(/lspergillus parasiticus)““ kh&E
(Aspergillus oryzae) ™ %, F AN EA IR, A
%% ( Trichoderma sp. ) AT ( Pseudomonas sp. )
SEIAE Y B HE A ) BB A8 T S 41 ) ot
T B R A 2027

VYR s th A KAE i HE R
B A — E S, AT T FLR B B R
P o A 7= B 1 R — SV G A A AT e
oAl i s A, AT LUE I A R RS BB
B 5 A — L (E 5 R TR R U A ) X
B 2 1 490 o R B SR E A Y W RCR 1
HATVEAN

2 WEPIHERBERERTENE
00 %)

(A= Wk 7 A 3 P Rk o it Y A A A
B R AR A AR R AR R A T, R B P R
PEY) BN A i O AR ) % — 3 B R
BRI, 221 T & R iAW E T
PR ot S T B A ) 0 )RR | 3 4 T M) o
FEAF LI HE R N T ALY AP T
R A,
2.1 FHANEFENREZRNEORE

AT BRIz TR G e e i R
15, AL A I ) Bk R AEE ], 2R AT
7 D RT3 T R RR AR
S DT BB RE 1Y S A, i E R S AR
UTB2 ( Bacillus amyloliquefaciens UTB2 ) Fl Al & 2F 1
FFB UTB3 ( Bacillus subtilis UTB3 ) 7= A= 1 2 [ g 1
Xof B A AR A AR R A A R AR T, 3 3235 90% LA
BT MR AR R, 7R R HR 2 LR CGMCCT086
( Bacillus megaterium CGMCC7086 ) B 5% H | 87 & PA
T 3R REAPE D A, FPE A
P F 2 2 AT B P P E YR
2.2 FEEFENAVBRINSK

FURR AR Wb & A — L B IS P A
PR , Horh LR 7 e, ] A58 A 0 2 4 1)
AR R R FLIR | PR HE R FLIR A | W LR b
HA—ENPERTEE Y BRA VRSN AL

FFEE 1S10( Lactobacillus plantarum 1S10) 7= 4= 1) 2 ik
AL — b X B A AT 5 A A A K AR
W A B IS FLAT B AR (Lactobacillus
plantarum AF1) 3 g5 — ¥ C,H,N, 0,
BRSS9
2.3 BEEBESENILT REE

T BT TR S By i o il 2 S o i
R RAEY), AP R EE L 117 ( Saccharomyces
cerevisiae 117) N E A 17, Hop= Az 0 48 & 14 o
X B I AT W AR A, AR R B
ATCC 34080 ( Pichia anomala ATCC 34080) F=4: 1) JL
TBEER AR AR R BT i R R AR I B R R A
A R R
2.4 S#BRESENNTTFENY

TR TR 2 T DA B hy i Y AR W B R 2 T
DFCRE S A A G Y, B AR At 7T
AR TSR A AR BT R B, 1
B H TD-1 ( Streptomyces alboflavus TD-1) ;= 4= i 1%
RAEACE W— B I = i b RO B, BE S o8 &
0 B ot T 22 AR NI T R DL R v i T R
(= A= 17 1 MA BH BR 4 B TR 3-10 ( Streptomyces
yansingensis 3-10) ¥LE& ¥ b 3 15 2l Ak 3 19 I % %
AN B AR Y B A B M 3RS BT i
AT EEAE T BAh, 2-F 3 S e 2
BT TR HEEE R £ B LT B A% 57 4 1 B i
BRER A,
2.5 HthEMTENINEEERS

WF9E R B, —SE T PRI A ) mT LLSE i 70 0 4
RN E A e i AR a0 BT R iR
[T VT-7( Enterobacter asburiae VT-7)"0 nkI% (A ¢
BIRTETE WY6-5 ( Burkholderia pyrrocinia WY6-5) 1"
FEF B Ay TLEC . YMS ( Shewanella sp. YM8) ™' 0 %5
S, BE ST KB, W KRB GIM 3. 442 ( Trichoderma
harzianum GIM 3. 442) BAG P4 ¥ th & A KAV B
INFF A3 4T T 0 o Ay R 2 KA R R T

R BT M85 0 B A ) a7 A T
YR R AEAE WP BT A 2 Ik A R
INFTAIY A PLRR PUA: RS, o %
RN G W) K B B 36 o ith 2 T e TAR kAT
S, AR R TR R AT A RR, R
B, X (A5 Gl A= ) L T T e 9 7 L bR
K,
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Tab.1 Active components of microbial metabolites to Aspergillus flavus and aflatoxins
WY HRUST WHEH/ % B30k
FVER ZE AT UTB2 (Bacillus amyloliquefaciens UTB2) & MW 90. 00 [10]
A B ZE AT UTB3 ( Bacillus subtilis UTB3) 92. 00
o 3 A FF B COMCCT086  ( Bacillus  mogaterium O™
CGMCCT086) L-Asp-L-Asn B 5]
L-Asp-L-Asp-L-Asn
FAR PN ( Bacillus atrophaeus) HH R 62. 00 [12]
R VENS HAUFFIE B10-6-1 (Bacillus amyloliquefaciens B10-6-1)  HikZehi/E & - [29]
FHEZERUFT I CGMCC NO. 0943 ( Bacillus subtilis CGMCC NO. o
0943) FHRIFFEER D 85.72 [28]
55 /N HUFF B DS22 ( Bacillus pumilus DS22) CUSFREBED.CI-FRARBEDH—4 . (117
HEX]
FRZFAUFTH ( Bacillus mycoides) NN N - [13]
HYIFITE K35 (Lactobacillus plantarum K35) BN 100. 00 [14]
HEYIFLIT B UMSS (Lactobacillus plantarum UMSS) ;g@&’ﬁuﬂﬁﬁ%ﬂ%ﬁ%ﬁﬂ@w 0 [30]
FYIFLFF# 110 ( Lactobacillus plantarum 1510) Z ik 44.00 [32]
FYIFLFTH 21B (Lactobacillus plantarum 21B) RFLIR XFRIIRFLR 86. 50 [31]
HYIFLFT B AFL (Lactobacillus plantarum AF1) BZetead, 70 730N CpH,N, 0, - [33]
BRI EEEE 117 (Saccharomyces cerevisiae 117) 4-FR IR L 83.00 [15]
SRR EERE WRL-O76 ( Pichia anomala WRL-076) 2K - [7]
ST SR RE ATCC 34080 ( Pichia anomala ATCC 34080) JAMILT BikE B-1, 30 R - [16]
HERE T MRI142 ( Streptomyces sp. MRI142) BT EAlIT A 100. 00 [34]
BETETE SA-2581 (Streptomyces sp. SA-2581) TR A 98. 00 [35]
M #4518 TD-1 ( Streptomyces alboflavus TD-1) B S i 1 W 100. 00 [17]
PH 5% %5 1 3-10 ( Streptomyces yansingensis 3-10) R E A REHE B 100. 00 [4,32]
FRIBEBERE TR ( Streptomyces yanglinensis ) 2-T LR IR 2-F L T R P 3R 226 T 95.20 [19]
Bl G #5245 [ B VT-7 ( Enterobacter asburiae VT-T) E IR 29K 2 1 100. 00 [6]
WA IR A EE GIM 3. 442 ( Trichoderma harzianum GIM 3. 442) A RAHMRE B 26. 10 [26]
PN PB27 ( Pseudomonas fluorescens PB27 ) JUT [l 20. 00 [27]
AR 50 78 R8T WY6-5 ( Burkholderia pyrrocinia WY6-5) B E R e 7 100. 00 [21]
WA TG YMS ( Shewanella sp. YM8) 2, 4-THRUT FORR U S 100. 00 [20]

<AL

3.1 Z=HMEHER

3 HMEYREFYNEHRERSEN
I

A= B LR AR /I | G5 4 ] PR | B
PR ARG SRR AT, L, 2R B 4 B AR
Yowe) iz TR R R B AR, R
YER L r

7 AR LRI o A TP W R A
Py PEHERR | ol AR R AR L P MR R R A G
JRIR BB IR R SR 8 AR 2 i
WA — SO XU Hh T B TR A5 1 Z R A g
2 AR iR T ] BE S R AR R AL AR e, A
KA 4 00 A B2 1, s A IR 7 2 i
[ S
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3.2 #EHER

i TRE 3 24 ST TR RS B 2 AT TR AR Y 2
A o O A L S A B A RLST  BER
AR B e LR AR KR i A S R A A
Fefelsth , TEAE W FAT R S W, & iR R FLR
3 Tt 22 AR O B 0 R T T e SRR
T 2 42 % 865 T 35 P 400 okl £ FH ) At D o 2R AT
W B10-6-1 ( Bacillus amyloliquefaciens B10-6-1) ;=
AR IR PTAE 3R A S 28 S AT Y-17-3 (Bacillus
aerius Y-17-3 ) W B840 A (30 Ao 40 ) ot 2 v 96
1] & RG22/ KR BB E T . DFgE R B, W
KK B GIM 3.442 ( Trichoderma harzianum GIM
3. 442) 2GR A TE PB27 ( Pseudomonas fluores-
cens PB27) "R TE PE W) o %o B i & AOAE T AL 24
MR B 2 KRR & 0 R, 2R
ZEHUFT B ( Bacillus atrophaeus ) 73 W B 5 BT 8 FH 0T
A A M7 R 44 TR AR T, A g5 ol o i o T 22 K
ARSI AR IR LA i AR AR S
SOD i \PAL [if§ \POD fif [PPO B4 CAT F1 53
Wh, TSR A AE Ui b ) B i AR A
IR G A ) ISR AR L IR A ok
A e P R ) TR A, — Sl 7 T RV ol
AT PR Y B, R R I SRR Y &
AL IR R A, 4101 B 2 7 2R 7 AR S RSOCR W
Lo SR B R B BE ATCC 34080 ( Pichia
anomala ATCC 34080) /A& ¥ i 2 ] LA 1 27 A4
S e A Bt B Y T 2232 2R 55 4 b TR AL
AT LAP AR 4 R P TR A ) T 7 98, %) o i B 7
FAW R AT B BE R I TD-1
( Streptomyces alboflavus TD-1) W43 85 H 945 & A
PL R o A B A 0 AR EoT R B, S AL
Syl i A L RIE L, SR st R R R AR
Y 1 PR 8 2 5 7P TR 2 1) 200 i i R 4
g (17 18,39 401
3.3 WRMIFNAR SEEFERRIE

R 22 B IR T i A i A T i o AR D 2
W it 2 2 R I EAR R Y b E X UL
B GG ( Lactobacillus rhamnosus GG ) W4 BT Fi1E
AT THRIE Y BREIEIL BEAN, 3 BT AR A
HA A — B2 1 o PR I R T R R A R MR
IR, 32 I T & RRAE o) B AR = oot B
B R MR A5 A 7 ) M AR ISR
I, A ZE AT B BLO10 ( Bacillus licheniformis

BLO10) £5 %4 - 15 & v 1) 0 e [ Ak Iy 68 A7 50 % A
WNRETER B, XA Wy e AT TR I A A
EHAFN CLH,,0,1  JEHh, 555 28 AT 1
GXO1 ( Bacillus oleronius GXO01) 14§ & #F 18 #T &
DY3108( Bacillus velezensis DY3108) X} & [ifi B 88 &
B, R aE 1 1 51537 EWE W b i i AR s
HMVRABEA M AN, W IR AT I L7 ( Ba-
cillus shackletonii L7 ) | fi# V€ ¥y 2F #0047 B# ( Bacillus
amyloliquefaciens) \F. K ZF AT H ( Bacillus. megate-
rium ) FAE B 2E HOAT B ( Bacillus.  subtilis ) %5 ¥ il
HHE B HARORMBEMAER S BRI
PRI A ZAERY P s a4l , 2 BERE CG-
MCC3790 ( Candida versatilis CGMCC3790 ) B i # il
iR B MRE S B3 JF H 4 FhREAE W X To R
P FCRE A T rT R M P AL BB B R Y
I R T S & T 47 (0 T 7 A I A o i R R R
B, IRES S A —LERIGFFI CG1061 ( Esch-
erichia coli CG1061) % JJ lH WCQ3361 ( Fusarium
sp. WCQ3361) JREEFFE CCTCC M 2015181 ( Cla-
dosporium uredinicola CCTCC M 2015181 ) Y EEAH L
WIEpRE MR R B, EREEEE RCO16 (Sac-
charomyces cerevisiae RC016) , fifif#HEE RCO09 ( Sac-
charomyces boulardii RC0O09 ) A1 b (K & 4E 7 VMO003
( Kluveromyces marxianus VMO03) i B [% fi #5 il
TR B RSN, S B AR R M, BT AR A
T, B AR AE 80% LA 11

TESEBRN I h A IR IR R B SR w | TR R
MR 22, B % CGMCC 3792 ( Ter-
ragenococcus halophilus CGMCC 3792) H % Hfd P i
TSI S AR MR R T B B I R R R B, 0
R R R B, MMM R 91.99% LI BB
HH B ZE F0FF T UTBSPI ( Bacillus subtilis UTBSP1 ) j=
A Y HL A BEXT TR R P B B R R B, B R BR A E
ik 95%

4 HIESRE

Bt AR R P A B R 2K Qe R B R A
NI AT AR T T A DR T SR
AR ERTT %, FAT, e B ih o s MR R
TSR 25  (HE R P2 TE A2 bl sk B
FOBRIE 5 Y 26 ) 1™ 5 R 1 27 By 36 J7 vk 1 1o
Mo BEE BAEYBOR B R GEUR &, A2 8%
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Tab.2 Degradation of aflatoxin by microbial metabolites
LG BRI, Fefi o1 3] P A s R 27 30k

2o ST B Y173 ( Bacills Xt AFT B, [ fif 5%
lﬂ.ﬂ:’}ﬁlﬂilﬂ ( Bacillus BT 379,64 ~ | B 1381
aerius Y-17-3) 4 90. 00%

% AFT B, . AFT
@EE%%@H‘T%T L7( Bacillus shack- % [l % # % [& fit 0§ 37C 72k B B, . AFT M, [¥% fi [46]
letonii 1.7) (BADE) RN 92.1% |

84.1% 90.4%

g T4 UTBSP1 ( Bacillus S AFT B, B it %
*E%%@ﬂ@ (Bacillus o1 55 35 ~40 °C 24 h - o [55]
subtilis UTBSP1) N 85. 66%

A L HUFT 1 BLO10 ( Bacillus li- P Flt [ fi#% 1 ( Chia010 30 120 1 MEfBF= IR A, 4 X AFT B, Wi % (4]
cheniformis BLO10) Lac010) - TN CLHL0, 89, 10%

B AT I DY3108 ( Bacillus A %t AFT B, W fit %

4 s 80°C,96 h,pH=8 - 43

velezensis DY3108) SRR P 4 91.50% [43]
G5 S S KT GXOT ( Bacillus XFAFT By B fif 5
"“%e.’”@ﬂ'i' (Bacillus e ot g 379,96 h,pH=8 - r [44]
oleronius GX01) 4 83. 00%

B B AFML, X

/N AT E-1-1-1 ( Bacillus .
R T Ve 3¢, 120 - AFT B, FEMEEN  [56]
pumilus E-1-1-1)

89.55%
. REfiet = A, 4y
25 °C,pH = 5.0 s
22 EE CGMCC3790 ( Candid - » TN CyH 004 W AFT B, [fi R
" (Candide s py 51153 bk A I b R o \ ! [47]
versatilis CGMCC3790) o . CiyH,05.C3Hy, S 70%
1%£3% 60 min
02 \C]l Hl()04

50w ¥ K B A CGlo6l i E 24h,55°C, FEfRr=9IARA, 4> X AFT B, FFff % 501
( Escherichia coli CG1061) - pH=8.5 T W CgHy, 05 4 93.70%

I
JR B AT CCTC(? AM 2015181 %t AFT B, F%

( Cladosporium uredinicola CCTCC 34N 24 h,37 C - [52]
M 2015181) 84.50% +5.70%
% AFT B, . AFT
HA £ 1 P M T N17-1 ( Pseudo- e 37 CEFRN G B, . AFT M, F¥ fi% (48]
monas aeruginosa N17-1) ) FeRPRFE 72 h RANH 82. 8% |
46.8% 31.9%
ll;[é "—“ =] =3 alal
BRI B MTCC 2445 A % AFT B, & %
( Pseudomonas  putida MTCC  #HE P 24 h,50 C,pH=7 - [49]
9 80. 00%
2445)
TE R4 75 B CGMCC 3792 ( Tet-
" halophil CG(M(GILC it Py i 55°C,74d FEfif RN, G X ART B, B [54]
ragenococcus ratophilus 5 N
& ’ FRNCyH0, % 82.80%
3792)
B WCQ3361 ( Fusari . % AFT B, B ft R
BT Q. ( Fusarium sp ELR 30°C 240 pH=T - 1 P (51
WCQ3361) 4 95.38%
&R F AT PTCC 1643 ( Lactoba-
cillus acidophilus PTCC 1643 ) i Xt AFT M, Ffi %
21°C,37C,30d - [57]

YIFLFFB PTCC 1058 ( Lactobacil-
lus plantarum PTCC 1058)

100%

LA R MR L B 6 T 1 X T TS Yt AT
Bt o AR A P00 i il g B R 2K 5 YA T B A e

REAW RIS, TEA BT, 7 B B 5 i
R A IR BB E ) 3 2 2R FAT T FLIR T (B
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R R AR B R — L Y, B
AT S A 5 P A TR A o) 2R, T R
Y EZALEZ K AE R R AL |
PUERMME, WGEALG 32 2R 2w il w2 X ™
T B B A P S AT A Bl e e e AR R
AR WA 3 i B 1 A2 | Bl A xR 7
B0 LR S AL 5 Ml e A . G R A
A S PSR ) TR b 7 R R R R R A
AP I, A 5 i B i B 7 K75 e i — >
Jiko

i e ot i R M BE A BTSSP A R AR By
AT RSUR P ARSI Z —  FES R R
Yyeb R AR N — Bl A7 T R Y 2R
A YT , B SR IR AR AR =R
ARG B )2 TR RS Ak A=Y
A2 S R, A T T e W 35 X i o e i o g
KR A R ORI R R R AT
FEAIN A HAT Tl 04 A R RS | DRIKG , R i i
B A A 7 £ g ] 0 ) s o e 0o ot e M
A=Y T, A R T R T R A B AR
L ZAFERIIE, AR AN AR T B RA A
SRR 1 B4 B2 T TD-1 B = A i A
Xif 22 T 22 IR LR AT WD A A T SRl ) E S R
B, A AT 7 A R A T B A
TR A ., 59 o, = R A A Ve B LF-n] LA
SEAMB IR RA R, TERZ ARR LS
AIBTENT , B T IE BRI R HE S T TD-1 551" 55 5
HHEEN G NIN DR N O g D e st 7/ L Sl K N
BRE PEW 5T, TRAIT 5 X B ot g 7 2K R 4 il B
24 BT IR FU B RE 2R 15 G B9 HE 2RI Y AR
T W0 75 3 itk DR AR A R ™ ity o 5 o i L 75
R Y, SR R B A R e A R

S % 3k
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Aflatoxin Bl degradation by Bacillus subtilis UTBSP1

Research Progress on Inhibition Mechanism of
Aflatoxins by Microorganisms

WANG Changlu'?, LIU Tong”, LI Wangqiang®, YANG Mingguan®®, LU Laifeng'”,
LI Zhenjing'*,  GUO Qingbin'~?

(1. State Key Laboratory of Food Nutrition and Safety, Tianjin University of Science and Technology,
Tianjin 300457, China; 2. School of Food Science and Engineering , Tianjin University of Science and
Technology , Tianjin 300457, China; 3. School of Food Science and Engineering, Qilu University of
Technology , Jinan 250353, China)

Abstract; Some of the Aspergillus flavus have caused serious pollution to agricultural products. Affected
by related genes, Aspergillus flavus will produce a mycotoxin, aflatoxin, which poses major health threats
to humans and animals. Aflatoxin contamination may occur in the field, storage or transportation. There
are many strategies to prevent aflatoxin from entering the food chain, among which the use of biological
method, e. g. microorganisms to control aflatoxins pollution has attracted rising attention from researchers
and has been gradually adopted by farmers. It has been widely reported that microorganisms and their
metabolites can effectively reduce the pollution of Aspergillus flavus and aflatoxins to food crops and
products. Functional components are mainly metabolites of microorganisms, including polypeptides,
small molecular organic compounds, organic acids, antibiotics and enzymes. Because of the great
economic impact of aflatoxin pollution on crops and its toxicological effects on humans and animals, this
problem has attracted great attention all over the world. In this paper, the types of microorganisms,
including Bacillus spp. , Lactobacillus spp. , yeast, Streptomyces spp. and some marine microorganisms,
and related functional components that have antagonistic effects on Aspergillus flavus and aflatoxins were
all reviewed. Moreover, the mechanism of inhibition on aflatoxins and the degradation of aflatoxins were
also summarized, aiming to provide reference basis for biological control of Aspergillus flavus and

aflatoxins pollution.

Keywords: microorganisms; metabolites; Aspergillus flavus; aflatoxins; antagonistic



