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Study on the removal of fumonisins by Lactobacillus strains

WANG Xiao' ,ZHENG Jun-yu' ,PENG Xiao-long' ,QIAO Ya-fei’ ,ZHOU Fang' ,ZHAO Li-li' ,ZHANG Bo-lin'

(1.Department of Food Science, College of Biological Science and Biotechnology,
Beijng Forestry Univeisity, Beijing 100083, China;
2.College of Food Science and Technology , Hebei Agricultural University , Baoding 071000, China)

Abstract: The ability of Lactobacillus plantarum B7 and L.pentosus X8 to bind fumonisins was studied.The removal
of fumonisins, FB1 and FB2 by strains B7 and X8 was detected by reversed - phase HPLC with fluorescence
detector.The percentage of FBI1 - binding was 52.9% for strain B7 and 58.0% for strain X8 respectively. Results
showed that more FB2 was bond to two strains when incubated at 37°C for 1h.The removal percentage of FB2 by
strains B7 and X8 was 85.2% and 86.5% ,respectively.Factors which affect the ability of the two strains to remove
FB1and FB2 included temperature,pH and enzyme.The fumonisins—binding does not depend on the activity of the
two lactobacilli strains.The higher pH values, the less the removal percentage of fumonisins by the two strains.No
fumonisins—binding by strain B7 and X8 was detected when pH was larger than 7.The cells of two lactobacilli
strains subjected to the pretreatment of boiled water for 15min showed higher removal of fumonisins than their
controls.The lysozyme was used to treat the cells of two lactobacilli strains significantly reduced their ability to bind
fumonisins.The selected two lactobacilli strains should be potential candidates as a biological detoxification agent
for the remove of fumonisins via their physical binding, although more FB2 was removed than FBI.
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Table 2 Effect of chemical and enzymatic treatments of bacteria on binding of fumonisin Bl and

B2 by Lactobacillus plantarum B7 and Lactobacillus pentosus X8

FB1 FB2
Ab PR THYFLFTTE BT IHEZLFT T X8 T YFLFT I BT ICHEZLFT A X8
W B3 (% ) W B3 (% ) W B3 (% ) W B4 ( % )
20Tk

7K ,100°C , 15min( X} &) 524 +3 577 +6 87.5+3 86 £5
HCL,1mol/L,100°C , 15min 932 +£5"" 86.1 +5"" 89.5 %9 96.4 +3
10% TCA,100%C ,15min 90.8 +5°* 87777 95 +4 91.5+8

fif Arb F

FALHE (X AE) 51.5 2 60.4 +4 84.7 5 82.9+5

adsli ND 9415 13.0 £4°° 26.0 =5

T  ZERMERZE(p<0.01)

FUFFBEXHAR S35 S A9 BRI
AT A FLAT B B7 AP ZLAT B X8 X

Bl MU SR AR B 3E 20 NP AR ZLAT B A0 A2 g A
5w/ mL AR 35 2 IL-F- X B 19 A K A #2
LR 2R e A O T T RO A R, X R TE

S WA B v FUAT T sl BT I BR IR S #E SR A BE T . SOU R 2R AU RE S B

Vo R R R LD BB PR AR LT BRI B FBT RN FB2 I3 A
7 T EE A R 5 T AR K TR AL B T BRI B B

od A

TCA ZEFALPE 15min Ji , 40 M0 BE B9 L5 48 A8 1S G s , 2%
R ZRe e IR SR

{13 255, FEOR AR 5
R 452 P JBE R A P AT, T SCPTRR SLAT T A TR AORE T I R (p < 0.01) o 7 I Wi b B B 1

Jei, BEARRAR Bh 7 2R i W B RE ) W R (p <0.01) ,
ISR PR R 4 TR T RE A /K AR U SROB B 2R ) B—1,4 bk
R R TTE TR (1 = A A AR 2 A,

Zi b e SRS EEER FBL Ml FB2 JL[RER IR, FL
BRI A2 RN BB 0 2 B 2 2w, H BA

ZIHE HT, 5015 B B AR 0 9% P I R B i H iR 2 Y LHER T EE 2 MR T 5 oA AN i BE 5 48 11 A5 R Ak B

W B, 5 AR BACHE FHJE G . pH HAAR B A2 b B
R Pl Ak PR 5 (i 2 AL 2 i B 45 A ) — e D7 R 2
P T E AR ZLAT B 45 5 AR D85 3R A0 SOCR, e FLAT
AT i BE 1Y 235 A4 vl HE SRR AR B BR AR B B =R B

A

TEFUAT B0 BR AR 5 75 28 a0 A 7 vb, B A I BFF AR
SRR MBESIEE pH A9 T E iR [RIEE, pH Xy

I =R BT v FLAT K FBL A FB2 BRGR,
{E T U 4T i e 55 440 10 A B T =X (D77 R I ) 25 BRI B
PRI [ FB1 A0 FB2 BB o 3 15 BH B8 44 4 it b s 5
FUHE 7 3 TR Wy W BRE T A A 4 I A, TR AR R B

FERMIBE ) 5 FAS B il 3% PE TG SC , T e 55 HE 40 i B

MRALAF I S e e 22 5 (18 3 A 4) X T e sty 2T

JICA B B 2R UK SROBE B9 25 SR G, pH Z BT A

SEFZ R AR B AR S 7 R g E B AR, Ty T

RTEBRTESCAET , 40 M0 BE 220 v iRob 1 B 2 A= T 2L
TR i 1 PR, AN i R 2 T 9 S 5 A Ik EE R
B JH T B R DR ol DA 200 i B 1) 235 4 A A e R
IS5 1 2B ) B0 T, B T 1 2R S AR M BE ] B

ol o kA B T AR A BE RS 1 3] deoxynivalenol, zearalenone and fumonisins in an in wvitro

B 5 — T T AR TR R Y IR IR AN A 5 T A4
i R A 0 T A FE R M A R, T
TR IR A R G K i 2 BE T A ML S 40 i

AHEAE, X2 B A

=y
AL RE

IR AL FRHER GE A% P v B A X R 5 B 30
BRAE I (3R 2) , K i 4 b BRAR A28 T B 1A 24 i BE 1Y

S 30k
(1)grtam, sk, & @48, 5 JUAT R MR SF e 45 1
[T]. 4% % %353 ,2011,51(7) :956-964.
[2 ] Niderkorn D P, Morgavi E, Pujos, et al. Screening of

simulated corn silage model [ J ]
Contaminants ,2007 ,24 (4) :406-415.
[3]stms & AR, FU R, F MAED MR LEMRLES A

ML AR B VAR DG, SR, 4B i BE [ (% fa] b ke 43 A e
T8 S AT b A B T 2R W B AR 55 B ZR AT SR A 1

fermentative bacteria for their ability to bind and biotransform

. Food Additives and

HEF TR [J] A &Hf5,2012,33(11) :294-298.

(41483 (a8, Rl , F KD A E A DA R A KR AT
[ J].F B4R 4R ,2013,28(7) :119-123.

KM, REFINE L GRDUERG G W,  DIEES B0 Hh—R, F RSB0 FEAMED 4

El—Nezami 76 8 M8 8 2 B1 il KM BRI F 5 o

iﬂiiTﬁg;ﬁ[mi o

ZEAe G LA T 10% TCA 3k K1 % SDS
15 TX-100 325 25 Bk 41 it BE o i) B ¥ 1 A 200 R U
BLL10% TCA REHEAT % B AN BE F 1 B HE R, AR

ARG AR R[] xHH5,2009,27(1) :76-80.

[6] Sun Gui- ju, Wang Shao — kang, Hu Xu, et al. Fumonisin

B3 N 0 0 BE B Gl e . B LA, PRAR FLAT R AR 10%

Blcontamination of home — grown corn in high — risk areas for
esophageal and liver cancer in China [ J].Food Additives and
Contaminants ,2007 ,24(2) :181-185.

(T#% 170 )

20155 550948 165



I@%:ﬂ%&

Tt

Science and Technology of Food Industry

60 -
50 -
40 -

30

MnPi%(U/L)
S

ooo
Ohoo O

A B C A+B  A+C B+C

P 4 AN[R) T BT 22 )75 5% MinP B )52 00
Fig.4 Effect of different hyphal interspecific induction

\y

Plbabalay 1

on MnP activity
¥ : A : Trametes versicolor ; B : Pleurotus ostreatus ;
C: Dichomitus squalens,D: Bjerkandera adusta.
FLIESRM MoP 36 PR PR — B SRR A BH B3,
WEHED X =P B R R e 2 A A AN S T .

(28, o BAEMARETAREEL]] MK FRFIR,
2011,13(1) :51-53.

[2 ] Hatakka A, Biodegradation of lignin. In: Hofrichter M,
Steinbuchel A, editors. Biopolymers. Vol. 1 - Lignin, humic
substances and coal[ J]. Weinheim , Germany ;: Wiley— VCH, 2001 ,
p:129-180.

(31T KM F &M st R R[] HR LA,
2011,39(11) :6326-6328.

[4] Maciel M J M, Silva A C, Ribeiro H C T. Industrial and
biotechnological applications of ligninolytic enzymes of the
basidiomycota; A review[ J ].Electronic Journal of Biotechnology,
2010,ISSN:0717-3458.

[5 ] Elisashvili V, Kachlishvili E. Physiological regulation of
laccase and manganese peroxidase production by white — rot
Basidiomycetes| J |.Journal of Biotechnology,2009 ,144 .37-42.
[6]Yakovlev I A Hietala A M, Courty P E, et al.Genes associated
with lignin degradation in the polyphagous white — rot pathogen
Heterobasidion irregulate show substrate— specific regulation[ J].
Fungal Genetics and Biology,2013,56:17-24.

PSS-S P SIS ISP IS SIS
(B35 165 I)

[T]ER2 W&, 554,55 2RFPREE X Bl St
Eigtem [J]. 4 B3 T 4 ,2008,24(3) :381-382.

[8 ] Chiara Dall’ Asta, Mattia Mangia, Franz Berthiller, et al.
Difficulties in fumonisin determination: the issue of hidden
fumonisins [ J ] . Analytical and Bioanalytical Chemistry, 2009
(395) :1335-1345.

[9] He — Mendoza A, Garcia HS, Steele JL. Screening of
Lactobacillus casei strains for their ability to bind Aflatoxin B1.
[J].Food and Chemical Toxicology,2009 (47) ;:1064-1068.

[10] V Niderkorn, D P Morgavi, B Aboab, et al. Cell wall
component and mycotoxin moieties involved in the binding of
fumonisin B1 and B2 by lactic acid bacteria [ J] . Journal of
Applied Microbiology,2009(106) :977-985.

[11]V Niderkorn, H Boudral ,D P Morgavi. Binding of fusarium

170 20155 55 094A

[7 ] Christian V V, Shrivastava R, Novotny C, et al. Decolorization
of sulfonphthalein dyes by manganese peroxidase activity of the
white rot fungus Phanerochaete chrysosporium[ J].Folia Microbiol
(Praha) ,2003,48.771-774.

[8] Xu H, Scott G, Jiang F, et al. Recomhinant manganese
peroxidase ( rMnP ) from Pichia pastoris. Part 1. Kraft pulp
delignification[ J ].Holzforschung ,2010a,64 : 137-143.

[9] Xu H, Scott G, Jiang F, et al. Recomhinant manganese
peroxidase (rMnP) from Pichia pastoris.Part 2 ; application in TCF
and ECF bleaching[ J].Holzforschung,2010b,64 ;145-151.

[10] Grzegorz J, Katarzyna H K, Anna P, et al. Fungal laccase,
manganese peroxidase and lignin peroxidase: Gene expression and
regulation[ J ].Enzyme and Microbial Technology,2013,52:1-12.
[ 11 ] Paszczynski A, Crawford R L, Huynh. V. B. Manganese
peroxidase of Phanerochaete chrysosporium: purification [ J ] .
Methods Enzymol,1988,161 :264-270.

[12] A& &, SR AR e KRB &N 246 & AL BEE
[J]). sF 2 At B3R ,1993,1(1) :34-37.

[ 13 ] Wariishi H, Akaleswaran L., Gold M H.Manganese peroxidase
from the basidiomycete Phanerochaete chrysosporium: spectral
characterization of oxidized states and the catalytic cycle[]].
Biochemistry, 1988 ,27 :5365-5370.

[14 ] 2 2 A7 345 A & B B o B AR & 89 B 2 S 45
FACH B 5 B KR 3L BAC B AR AL 2 AR 8 L)
[J]. 14 4 % 4% ,2007,26 (1) :153-160.

[IS]H P, 0k, X8, % . Fa g B AE —ARAES R
4 B F Ao KB AR [ )] A4 TA2HR,2001,2(2) :137-140.
[16]FEBE AaBARAEDFRAEADER(M]L AT ALFL
A iR AE 2005,

(1745 %,ZR0,AE5, 5 F3UREEBTHT
bR A ey ar )] A K ,2005,15(6) :68-69.
(18] T &, EHM KRB FAA =K M & s~
Braea Bt [T 4 %2 A F 53 K ,1994,2(2) :36-46.
[19]Chi Y,Hatakka A,Maijala P.Can co-culturing of two white
—rot fungus increase lignin degradation and the production of
lignin - degrading enzymes? Int [ J ] .Biodeterioration.
Biodegradation 2007 ,59 :32-39.

1101111111111 1111111111411 11111111111 1@

mycotoxins by fermentative bacteria in vitro[ J ].Journal of Applied
Microbiology ,2006 (101 ) :849-856.

[12]Zhang X B, Ohta Y.Binding of mutagens by fractions of the
cell wall skeleton of lactic acid bacteria on mutagens[ J].Journal
of Dairy Science,1991,74(5) :1477-148]1.

[13]EL- Nezami H, Kankaanpaa P, Salminen S, et al. Ability of
dairy strains of lactic acid bacteria to bind a common food
carcinogen , aflatoxin B1[J].Food and Chemical Toxicology, 1998
(36) :321-326.

[14]F 2 BOUSCHAT B 78 MK R 45 3R BB L 32 AL 4 1 69 #7F
R[D].rf Ao sy R R ALK % ,2009.

(15T 4™, &R, KRA, 5 AW T @I KRR A
SBBEER[]].ERATRE A A FFIR,2011,28(1):
113-116.





