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Advances in biological detoxification of aflatoxin B, and its mechanism

CHEN Yibao, YANG Chenxian, LIU Kunlun, LI Yan

( College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)
Abstract ; Aflatoxin is one of the most harmful mycotoxins, and aflatoxin B, (AFB,) is one of the most
toxic aflatoxins. Due to its highly toxic, carcinogenic, teratogenic and mutagenic effects, AFB, is harmful
for animal and human health. In order to effectively remove AFB,, the research on microorganisms with
detoxification effects in recent years were reviewed, the methods of using biotechnology to remove AFB,
were introduced, and the mechanism of microbial detoxification of AFB, was discussed. The strains used
for the removal of AFB, included Bacillus, Pseudomonas, lactic acid bacteria, non — toxigenic
Aspergillus, etc. Single — strain fermentation, multi — strain synergistic fermentation and bacteria —
enzyme synergistic action could be used to remove AFB,. The main mechanisms for biological removal of
AFB, included degradation removal and adsorption removal. Further screening of strains with high and
excellent abilities and deeper research on the mechanism of microbial detoxification can be conducted to

explore the degradation effect of microbial preparations on AFB,.
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Rl 109

DOI: 10.19902/j. cnki. zgyz. 1003 —7969. 220241

w AT R (AFs) 2 FRAMERERZ
— o T A T A AR ot A R
PRI = o AR 25 10 AR RS 1 AR

RS B 7 :2022 — 04 — 08 ; {& [ F 88 :2023 —03 — 20

EQWE WA E AR S5 L0 (B ) B H
(222102110112) ; 4ol i) & VE T H (E - 202109 — 03870 —
QR) ;] g Tl KA - 524 (2019BS029 )

EB B AT R (1998) , 55 W L-AF 5828, F 58 Jy ) AR
Ji A2 5 R (E-mail ) yibaoc998 @ 163. com,,

BEEE X RE, 2%, W+ £ %I (E-mail) kalnliu @
126. com,

KB, IR AFs () % 28 SRR KT 43 R
55% 1 1 642 pg/kg'> . AFs 224 Wk g AU
FARZRZEAR IR AL A ELA o 8 O I R 1
MR, Hoh, sl & # R B, (AFB,) #
PSR, FEDA i E v B0 O R 058 AR A i [
% 7E 1993 AEPIA R T AU N T R80Ew .
B AFs 15 YL TaRL, S5 I R & s B
KA 5 RG24 S IRBE , M1 R
FEMWGRBENLAES . NI AFs PRIy 2 MEAE IR A
FEK I, I R, BT I K ek b B
FEr-, Hk, REXS T8 AFs 1975 e b AT



110

CHINA OILS AND FATS

2023 Vol. 48 No. 7

TR IR, GB 2761—2017 (£ i %2 42 [ X b
i B R R R ) X oK B AR R ] i
[ AFB, BREEN 20 we/kg, X /N R SFRR Bl S
pe/kgo BREXTHE NS RE AL TN TH
AFs FEMRRE R 0.1 ~2.0 pg/kg” .

HHT AFB, i BERR T i 2 PR AL2e ik
AW . MR SR PR L B R R, A
e AL FHGT B i A B A BRI R B3 R A
R, I L 52 PR 5 4 R H R B BTV i s
B — BB A AR T ol AR 7 5 W B i
e S Bk bt LA IR = S e e ST I
KR AR e E A AL BE, a0 LA 5, SR ity (1
JE TR b AR A T 2 1 3, 50 B A AS B Ak
BRI, T O i AR i % 2R

7R ORIE R AR A AP ARSI AR . I,
AP BEFR AFB, & — Rk (4 ] Fp 25 1) 5 22
7 ik o ARSI X G A [ N A SRR AR B, 4
XF AFB A TR A G 9, e 48 T BB A I
22 T M3 [ K B R ERT — T D R4 P S5 I BR AFB, 119
J7, JEXE AFB, B BEER BLE BEAT SR, U O )5 25
AFB, ERETFEIR IS

1 AFB, BIBiRR

L1 EAP R BB AFB,

AFB, ] 3 1o ol A= AU s 2R 0 A ) T
HEAC AT A S04 BB BR , 10 75 D e i v i v 28t
B AFB, IO RARZ R HE . H AT IE 8 2 1 I 75 7 b
ERA AT BRI LR R AR A
(HF1),

S, MW E, AV TEEA SRR E S
F1 AFB MBI SEH
S i Hitk basise T o N I o s % i
B2 H AP Q125 100 1000 38.6 Wit i (9]
TASIEEH) FRVER HHUFFE HSP -5 88.23 1232 48 Wi sk [10]
TR fRVER AR HSP -5 81.39  145.17 48 Wi sk [10]
S RS MKEEHUFFEE CFRI 94.7 500 24 Wi b [11]
R b VLSS 25 H0FT 1 A6 90.6 100 72 £33 FiEw [12]
AR Fili B 2EFAT B HS - 1 70.65  5x107° 48 KA WSR3 [13]
TERY VAR AR I HS 46.63  5x107° 48 Wit L [13]
LR Wi 2 AUFF I WTXI 83.5 110" 72 Wit e [14]
K FEAERE 71.8 100 72 g3 iR [4]
) &K B B AL VO 66.5 500 48 Wit sk [15]
B ek S B 63 500 48 Wi M (15]
5 T SLB L HALR 71.52 100 24 Wi i [16]
+ 5 SR 85. 69 100 72 Wit i [17)
LR HiLFUFFE FAM22155 86 30 16 Wit Ll (18]
Fﬁié@iﬁwﬁ Kl Y8 77.05 35 48 e mmEE [19]
" i MG E FS10 95.01 1 000 63.30 o2 figt [ESh=s/id [20]
5”5%"‘* A FS - UV 50. 1 500 48 Vit LW [21]
Mh%E FS - UV1 20.01 500 48 1% ft [EZALN [21]
WEIHSE Mh A RAF106 83.64 2 000 72 o5 figg MNERY  [22]
+ 4 ] ] R T K234 88 1000 120 Wi i (23]
4K HEBRE VG2 100 500 48 [ i W [15]
oy KB
Tk FEFF FOEA T N 74 100 72 Wi [ [24]
L S A3
111 ZFEfFFE AR A e T i A s o XIS A 40 o A B 2 AT

H T A WA A IR G ) B A AN
TEE G ELL BN TR Tl o 2R AT
S EARALE R VFIINE & B GE Y , BXF AFB,

Q125 [ AFB, b5 1 % T 1) 1 Bt B A A
J5 R RIAE] 100% , b ur 2t N ES A5 A6 A M
HR S A A AR E A ZEFRAF TR HSP — 5 43 b (1 B 7N



2023 4 55 48 15 55 7 1] T

i g 111

TRAERE AR AFB, , FLXIES AFB, &5 (145.17 pg/kg)
PASAR AFB, i (12,32 pg/kg) BOAEA MRS
80% LA |-y A 2 . Rao 251" % 3 4 3 o ) 3t K
AP CFR1 AR B b3 Wk GE A ROt i AFB,
AFB, B2 5] 90% L Lo BLAh, DI SN 28 f T
P A6 HIVD R SR AT B HS' R AFB, A R
A s A
1.1.2 (B2

TP BT X AR, ) R A th A (5 ROR , 7 e
SRR SRR P B M4 1 R SR, AFB,
YRR IK 96.17% o T2 i 7K v 575 1k
(R — R BRI B, BIF T 4 B 30 3k 40 0 22 M A 1) 375
PV T AFB, (A DR . AN, B8 U SR T
FHE I oM B L B4R AFB, -
1.1.3 M

FLIR 1l — B 25 2 B P T4 ) 2 R 1 e
A PRI E ) Z T AFs i B BF
SR AEYFUFF B UMSS 1) & BT LA ] 91%
(1) AFs (17 A, R il 25 SR AR & B pHL, I
Wt 75 i T TR0 1A 384 0 T 48 2% . Almeida 2517
W58 K BLFLIR B X 7= B i 2 (0 25 R AFB, (1 7= 2E
PIAHAMAINE . Zhang 251 BIF 5% SLAT B 1] 45 % 1%
A HRF I, AFB I IBR RE H1 5 A& e i RE e AR 1 R
FB A W05 A 5% (HASRE R 2 S B TE AFB, BBt
FEA AR, A SR A5 2R 52, AFB, [ fift il ] 7 7L
BR T & PR vh R S E B
1.1.4 dEr=#ih 8

— sl 7= i g T ) Bl R A A K R
AF's 1o fige b B AR AR A P 7 B T 4 0 e o 1
KihaE Y8 X AFB, [REAf K 77.05% . i & 7E
TRACKE 37 45 1 F % F 46 42 K P (9 AFs it Bk 3% 3k
95.01% " RFFETIE B B g 85 e L 72 A 1) 6 A It AN
5 AVEFIEEN T o AN, KEBIANZ HH
WSRO AT RS AT A S KA AR B 45 th 2
ARSI 1,
1.1.5 HihE

WFoE R BH, o T 11 G R 2 A AFB, (1B
FEAEH R BE 3 T e BT R RE (0 B A7 It ( Mn — 8
SEACYE AL IR NADH - BRAEALIE R ) , 25 Ak
Bt A 5 o8 E A G AT AFB, Y [ R R A
74% ", Adebo NGB K2 RS — bk
HZIBR A ( Staphylococcus sp. VGF2) , H X} AFB, 11
Wi 2R 3K 100% o 3K 850 BF 98 & PR, A T
3J2MO J2: H AT RE RS 4 R AFs S IR 2 M Bk, HL

G T S AT T 3J2MO K HL A AFB, P2 K BETR
Mt DL B 25 R UL A i 7E AFB, 1 R fi
T HARKRMH

1.2 % A4 R KB BLIR AFB,

R Y B TERE A AFB, ] BEAELE D R4
PRI BT LK 2B 25 10 B AR 5 A LR B S 47 1 B B
RO, Wang 20 BFSE & B, ZE90AF 3 H16V8 FIZE
FOFT B HGD9229 % % Y I 375 Tk WA fiff 550 %6 LL PR I
Ay ER T 87.7% F155.3% , HALEsFe i 7 0%
F B 2 R i e ) 7 R PR R TR AN M 1 AR K
Chen %52 BIF5S 2 BAL, A0 A1) 7 FLAT 1 A0 08 406 BR
TR PRS0 P RT DA 5 4 B B A6 26 RO AE e L L R SR
[ &5 & WE T ) AFB, FIE I 8555 % G, (AFG,)

1.3 # - BRI AR A BLik AFB,

T e e Tl 6 16K 15V FH BB A2 2 15 AFB,
MR R . E BRSSO 1 th A B 28 0T i
SE4 2T 2 25 AN BROME Wl K A A BEAE AR R P Y
AFB, , BB %34 94.3% , Huang 257 3 bR25 £
EPR N8 8 D B 2R AR LA 3: 2 M LUl 445 1
AFB, I R o 2 5
2 AFB, BB HLE
2.1 BBLIRALH

ok A 2 A A LA i T 2l v e A Y B )
JoE, B TR PR R R A A S5 A A
FRATFHEMIY R, AFB, [ 6 b 5008 B 07 2 K o
IR AR A X , B0 HL ] S 26 RNA (&
R SRR AFB, B AR T AR SR B AR g
IR B, H RTHRGE ) 32 B AFs A i K
HRWEINR 2 R, BT ALY T LAAE LA TR
) SN, A 458 1 A e e % 4R 4 & o 25 R Ak
WAL R RS, BT LA = AR w2
AFB, i EZACHHE R ILE 1,

AT R AL (AFO ) 21 R BLRE S 58
SP%ff AFB, W B, AFO & — B fitd N B, 1F FH +
AFB, WUSKIFR b I kG o AFO Jof ik i sl ntk i
SER R VERRE . DRINRURZS 5 AL A i A
% -89 - AW (AFBO) , X ffif§ AFB, A%
PERIFENEST . SRTT Wu 257 WSS &, AFB, 78 % 1k
(4 [RIER 2 7 2 3 Ak &, AT REXT AFB, A5 i 81
M. 7E AFB, & fbJ5 , AFBO 5 =4 iy 1d S 1L & %
7, A A AFB, -89 — & L,

VRt — P AN, ST 4 N BT, vT LA
AP (BN S LA ) R EL, AFB, AFB, (AFG, il
AFG, ] LI o S0 B A 55 2 R R 4% ik 1 i /K A B A



112 CHINA OILS AND FATS

2023 Vol. 48 No. 7

PSR (R0 T1 8 oo B ) M E AR 3%
W) AR SR N TR A — E R, LA A
A SR A REAR T B ELRE A E AG L 0 i B A
RE IR I, T AL SR S RE o TR 1 4
FRHRENRNS S, BEAARER AFB, B, 7
EARNS . X% B &0, LR BRI &

ARMHORAEN TN T &M . Zhou 25 NP1/
Cerrena unicolor 6884 H1 % P T —Fh ik, AFB, [%
il BT BRI, A B 1 mmol/ L 1) ST T A1 T
T ABTS, FEff Y10 AFQ, o FIRIFFE L
ity ] A S — OB AR 3% A I, 3% Ak 0 o A0 ) ) o
%) AFB, .

R2 EE AFs [REEE RMET Y R EKIR

Kot fire g S A8 e 8 R fi 1) 7 rEEE e PG
P U it
W2 R A AR (AFO) [EE3285) ATB, -8,9 - “4A BEPEREAL [42]
SN
R HACEF AT P AFQ, MR [43]
A itk AFQ, MR [44]
1 LA AFQ, REMERRAI [41]
it S AR P-4 [45]
I LA AFB, -8,9 - “A B FEPEFEAIT [46]
5 il k3G A AT P [47]
B RUYURL I (6 3 A ) 21 ER B ) AFQ, FEPEFEAIL [48]
O  OH
@0,
o< X
O OCH,
AFL
] i s Ji5t
0O o O o O o O o
(6] O O (6]
- D wew ¢ D pue QD < L
; 95 ¢ Y7 Y fon
0 OCH, 0 OCH, Y OCH, Y OCH,
AFB,-8,9-H & LY AFB, AFM, AFQ,
\m%ﬁm ELiE s
0 o 0
on
o )

o~ 1)
O OCH,

AFB,-8,9- & [

0
0
~ )
0~ 1]
Y OH
AFP,

1 AFB BEZERBFERZ

2.2 YR ML AL

W2 B2 4 E T AR B A R T R B 4 A
AFs SaEILMEAH BAE A ( R ZE R & IE R TT) ,
fH 2 456 A% AFs 75 15 W 3 b i A= W A1)
JE IR B A 52 B AR LT R I B
PR B e IR A TR AR, G a4 R BE Y £
3 (L SO RV B BE IR ) A5 4K 45 5 AFs'™ . Huang
SEUVRIE S B, A FLAT I C88 15 AFB, 44y, il
JNZE(E AFB, HEME, 380 R BT AL, I 33 e i 4]
LB R G B AR AFB, 50, BeAh, & 1

P (7% A1 T 30 3o I B PR B AR
3 4 i

Wi A W BB 28 SR T AR W BRI BR
AFB,, DU R 54 Bk R 52 BTG G
TEo AEWEORBERR AFB, (AL A 1 A7k 1B B 108 Fff
JBiRaR o R P4 A It AR 8 A 74 5 T 1 L T
PRI RE 1 1B ANE 5, R 22 BT 52 i 0t 1) B O
A& TR BETT s LR B HORIE A 52, L
FORACHHP I AL HoR K. PRI, 5 24K 4k
Bt 3 LA v PIE LA D A TR PR A B SR S R



2023 4 55 48 15 55 7 1] T

i g 113

Yo 5 B BL ], 2R R 0 A B ) SR X AFB, B I i

PR

B2k

[1] JIANG K, HUANG Q, FAN K, et al. Reduced graphene
oxide and gold nanoparticle composite — based solid — phase
extraction coupled with ultra — high — performance liquid
chromatography — tandem mass spectrometry for the

determination of 9 mycotoxins in milk [ J]. Food Chem,

2018, 264(30) ; 218 -225.

LEE H J, RYU D. Worldwide occurrence of mycotoxins in

cereals and cereal — derived food products: public health

perspectives of their co — occurrence [ J]. J Agric Food

Chem, 2017, 65(33) . 7034 —7051.

TAHIR N I, HUSSAIN S, JAVED M, et al. Nature of

aflatoxins ; their extraction, analysis, and control[ J/OL].

J Food Saf, 2018, 38 (6): el2561 [2022 - 04 - 08 ].

https ://doi. org/ 10. 1111/jfs. 12561.

THul, EURE, ke, . AlEG R B Rk

e K M DR LT ] B UESE S OF R, 2018, 39

(21): 167 -171.

KA, EilgoR. mRb R AR R A H KB ki

JELI]. fAkFsT, 2021, 44(8) : 157 - 160.

BENKERROUM N.  Aflatoxins; producing — molds,

structure, health issues and incidence in southeast Asian

and sub — saharan African countries[ J/OL]. Int J Env Res

Publ Heal, 2020, 17 (4): 1215[2022 - 04 - 08 ].

https ;//doi. org/10. 3390/ ijerph17041215.

ISMAIL A, GONCALVES B L, DE NEEFF D V, et al.

Aflatoxin in foodstuffs: occurrence and recent advances in

decontamination] J|. Food Res Int, 2018, 113(11) ; 74 -

85.

RRW, EEZ, HtE, % s R RS0 e

(). B A FUR A 74, 2020, 11(12): 3945 -

3957.

(9] XISEAH, P, 8, . RB P Q125 P

WM& R B KB AR AL SAS EY Bor#r (], T
F P R4l ( AARBERRD , 2021, 42(4) : 9 - 15.

[10] g, EEM, REEM, % WihEHER B HHH
PRI B 58 R AEAEE R R T LT ] A bR
2015, 40(3) : 20 —24.

[11] RAOK R, VIPIN A V, HARIPRASAD P,
Biological detoxification of aflatoxin B, by Bacillus
licheniformis CFR1[J]. Food Control, 2017, 71 (1)
234 -241.

[12] EBIH, k9%, Tk, % —tkeii e R B %
R BT AR R S M [T ] B R, 2019, 40(1) -
105 - 109.

[13] FRE. BURhEERE R B, WA T A4 0 126 S 15 97 25 PRI
[D]. K& KHEMITK¥, 2020.

[14] RS, s, MORH, S5 —BRAS B 2F FRAT B e e o it

[7]

et al.

HHR B YN 1] Y HORE iz, 2021, 37
(12) :82 -90.

[15] ADEBO O A, NJOBEH P B, SIDU S, et al. Aflatoxin B,
degradation by liquid cultures and lysates of three
bacterial strains [ J]. Int J Food Microbiol, 2016, 233
(6):11-19.

(16 ] RS, SHBUK, AOJE 5. 5P p 0 A/t i 35 it
R B B ETERLT]. MY, 2021, 48
(1):46 -56.

[17] TRPH. SBT3 B, R A7R T bR A O 0 S 0 Pl ) 4
fE[D]. FEat: Mt TR, 2019.

[18] ZHANG Y, WANG P, KONG Q, et al. Biotransformation
of aflatoxin B, by Lactobacillus helviticus FAM22155 in
wheat bran by solid — state fermentation [ J/OL]. Food
Chem, 2021, 341 1281802022 — 04 - 08]. https://
doi. org/ 10. 1016/]. foodchem. 2020. 128180.

[19] Zesiid, WG, WIH, 55, KM sl R B, Wik
R e b B 2 e I B 2 B LT ] T RO B2,
2018, 47(8): 128 —133.

[20 ] 2=k, PRhFEXT BN R B, AR S I [

R FL IWARRI R, 2012,

TRIBEET, NS 2, SRARE. BT R R B WA A 1 SN

s R B BRI SRR R,

2017, 36(3) : 266 —-270.

FANG Q, DU M, CHEN J, et al

detoxification of aflatoxin B, by tea — derived Aspergillus

niger RAF106 [ J/OL]. Toxins, 2020, 12 (12). 777

[2022 - 04 - 08 ]. hitps://doi. org/10. 3390/

D]. 1

[21]

[22] Degradation and

toxins12120777.
[23] HARKAI P, SZABO 1, CSERHATI M, et al
Biodegradation of aflatoxin — B, and zearalenone by

Streptomyces sp. collection [ J]. Int Biodeter Biodegr,
2016, 108(3) . 48 —56.
[24] HHISC, S, w09, 55 [ AFB, 1958 &0 RIE
I3 HE MBI AR ()] R ol R
R EHRBRARRD) , 2021, 42(2) : 64 - 70.
[25] s, vrHlte, APk, 45 RO M4 bk
WEfp B B2 BE R B AR OLALORTE [T ] TR Dok
SR ELRRIERRD) | 2021, 42(3) ;50 - 57.
GUIMARAES A, SANTIAGO A, TEIXEIRA J A, et al.
Anti — aflatoxigenic effect of organic acids produced by
Lactobacillus plantarum[J]. Int J Food Microbiol, 2018,
264(1): 31 -38.
ALMEIDA M C O D, LUISA F, ELIANA R R, et al.

Effect oflactic acid bacteria strains on the growth and

[26]

[27]

aflatoxin production potential of Aspergillus parasiticus,
and their ability to bind aflatoxin B, , ochratoxin A, and
zxearalenone in vitro[ J/OL]. Front Microbiol, 2021, 12
(4): 6553862022 - 04 - 08 ]. https;://doi. org/10.
3389/fmich. 2021. 655386.

[28] BRRT:, FEMEMS, AHy, S Wi i {0 1 28 i 2 A= W) A



114

CHINA OILS AND FATS

2023 Vol. 48 No. 7

[29

[30

[31

[32

[33

[34

[35

[36

[37

[38

[39

[40

[41

AR RABERR B i B R KT ST T ] A i T, 2020
(20) .1 -7.

1 BB E, XU, BEEW, 55 SEAREXEA: B ith
BRIGEMPIALT]. R4 P54k, 2019, 10(4):
367 -371.

1 BKER. A HEATE 312MO [fi B h 2 B Z 0T
ot R ELROLAREBE, 2019.

] WANG L, HUANG W, SHA Y, et al. Co — cultivation of

two Bacillus strains for improved cell growth and enzyme

DJ]. Jt

production to enhance the degradation of aflatoxin B, [ J/
OL]. Toxins, 2021, 13 (7). 435[2022 - 04 - 08 ].
https : //doi. org/10. 3390/t0oxins13070435.

] CHEN Y, KONG Q, CHI C, et al. Biotransformation of
aflatoxin B, and aflatoxin G, in peanut meal by anaerobic
solid fermentation of Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus[ J]. Int J Food
Microbiol, 2015, 211(10): 1 -5.

] EMER, R, S0, & B EA P B R R
bR A 0 e K G A e T e A 6 1B T 2 v i o
[J]. WESEmTL, 2021, 28(2); 48 -52.

] HUANG W, CHANG J, WANG P, et al. Effect of the
combined

compound  probiotics with mycotoxin -

degradation enzyme on detoxifying aflatoxin B, and

zearalenone [ J ]. J Toxicol Sci, 2018, 43 (4/5/6):
377 - 385.
DENISSENKO M F, CAHILL J, KOUDRIAKOVA T B,

et al. Quantitation and mapping of aflatoxin B, — induced

[

DNA damage in genomic DNA using aflatoxin B, -8,9 —

epoxide and microsomal activation systems [ J ]. Mutat

Res, 1999, 425(2) ; 205 —211.
IXUT, XIE C, YAO D, et al.

aflatoxin — oxidase from Armillariella tabescens reveal a

Crystal structures of

dual activity enzyme[ J]. Biochem Biophys Res Commun,
2017, 494(3/4) . 621 - 625.

GUENGERICH F P, JOHNSON W W, SHIMADA T, et
al. Activation and detoxication of aflatoxin B, [ J]. Mutat
Res, 1998, 402(1/2): 121 —128.

] WUYZ, LU F P, JIANG HL, et al. The furofuran —

ring selectivity, hydrogen peroxide — production and low

[

Km value are the three elements for highly effective

detoxification of aflatoxin oxidase [ J ]. Food Chem
Toxicol, 2015, 76(1): 125 - 131.

] TOMIN M, TOMIC S.

computational insight into a putative aflatoxin oxidase from

Proteins, 2019, 87 (5):

Oxidase or peptidase? A

Armillariella tabescens [ J ].

390 —400.

W, DK, DA, % BRI BT

MR BRI A 2 A AL A e [T ). a5 kL

b, 2021, 47(13): 72 -78.

] ZHOU Z, LI R, NG T B, et al. A new laccase of lac 2 from
the white rot fungus Cerrena unicolor 6884 and lac 2 —

[}

(42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

mediated degradation of aflatoxin B, [ J/OL]. Toxins,
2020, 12(8): 476[2022 - 04 — 08 ]. https://doi. org/
10. 3390/1t0xins12080476.

CAO H, LIU D, MO X, et al. A fungal enzyme with the
ability of aflatoxin B, conversion: purification and ESI —
MS/MS identification [ J ]. Microbiol Res, 2011, 166
(6): 475 -483.

GUO Y, QIN X, TANG Y, et al. CotA laccase, a novel
aflatoxin oxidase from Bacillus licheniformis, transforms
aflatoxin B, to aflatoxin Q, and epi — aflatoxin Q, [ J/OL].
Food Chem, 2020, 8146(20) ; 30739[2022 - 04 -08].
https : //doi. org/10. 1016/j. foodchem. 2020. 126877.

LOI M, FANELLI F, ZUCCA P, et al. Aflatoxin B, and
M, degradation by lac2 from Pleurotus pulmonarius and
redox mediators [ J/OL]. Toxins, 2016, 8 (9). 245
[2022 - 04 - 08 ]. https://doi. org/10. 3390/
toxins8090245.
YEHIA R S.
peroxidase purified from Pleurotus ostreatus [ J]. Braz ]
Microbiol, 2014, 45(1) . 127 —133.

WANG J, OGATA M, HIRAI H, et al. Detoxification of
aflatoxin B, by manganese peroxidase from the white — rot
fungus Phanerochaete sordida YK - 624 [ J]. FEMS
Microbiol Lett, 2011, 314(2): 164 - 169.

LICH, LIWY, HSUI N, et al. Recombinant aflatoxin —
Fpo Hy -
Mycobacterium smegmatis protects mammalian cells from
aflatoxin toxicity [ J/OL]. Toxins, 2019, 11 (5): 259
[2022 - 04 - 08 ]. hitps://doi. org/10. 3390/
toxins11050259.

LOI M, RENAUD J B, ROSINI E, et al. Enzymatic
transformation of aflatoxin B, by Rh_DypB peroxidase and
the reaction products [ J/OL ].
Chemosphere, 2020, 250(2) : 1262962022 —04 - 08 ].
https ://doi. org/10. 1016/]. chemosphere. 2020. 126296.
DEEPAK M B, JHANVI S P, ANUAPPAIAH K A.
Aflatoxin

Aflatoxin  detoxification by manganese

degrading dependent  reductase  from

characterization of

binding and detoxification by non -
Saccharomyces yeast a new vista for decontamination[ J].
Int J Curr Microbiol Appl Sei, 2015, 4(5); 310 -317.
HUANG L, DUAN C, ZHAO Y, et al. Reduction of
aflatoxin B, toxicity by Lactobacillus plantarum C88: a
potential probiotic strain isolated from Chinese traditional
fermented food " Tofu" [ J/OL]. Plos One, 2017, 12
(1): e0170109[ 2022 — 04 — 08 ]. https://doi. org/10.
1371/ journal. pone. 0170109.

ZHOU G, CHEN Y, KONG Q, et al. Detoxification of
aflatoxin B, by Zygosaccharomyces rouxii with solid state
fermentation in peanut meal [ J/OL]. Toxins, 2017, 9
(1) 42[2022 - 04 -08]. https://doi. org/10. 3390/

toxins9010042.





