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Isolation, identification and bio-detoxification analysis of an
aflatoxin B, degradative strain LAB-10

JI Xiao-Feng® ZHANG Qiao-Yan' LI Wen-Jun® CHENG Ye' ZHOU Yu'?

(1. Zhejiang Provincial Key Laboratory for Food Safety, Institute of Quality and Standard for
Agro-products, Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang 310021, China)
(2. Key Laboratory for Microbial Resources of the Ministry of Education, Yunnan Institute of
Microbiology, Yunnan University, Kunming, Yunnan 650091, China)

Abstract: [Objective] Lactic acid bacterium with aflatoxin B; detoxification abilities was
isolated and evaluated from chicken gut for the present study. [Methods] A special enrichment
and isolation technology was designed for aflatoxin B, detoxified lactic acid bacteria, and the
aflatoxin B; detoxification strain was further determined for its taxonomical position using
morphological, physiological and biochemical characteristics combined with phylogenetic
analysis. [Results] A lactic acid bacterium strain, which designated LAB-10, displayed afla-
toxin B; detoxification ability was isolated by the present technology. The detoxification
analysis results displayed that strain LAB-10 was a aflatoxin B, degradative bacterium and
there was 63.4% of aflatoxin B; could be decomposed by the strain under the concentration of
14 ug/L, within 48 hours. On the base of taxonomical analysis results, the new isolated strain
LAB-10 was identified as Lactobacillus fermentum. [Conclusion] The isolate LAB-10 of the
present study was Lactobacillus fermentum and the bio-safety characteristics implied that the
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degradative stain has potential values for the application of aflatoxins detoxification.

Keywords: AFB;, Bio-detoxification, Lactic acid bacteria, Identification

oy A RE 2R 322 i T & (Aspergillus flavus) |
274 % (A. Parasiticus) . %1% (A. nomius) i1/
O R AR (A wentii) R AR . WRB2EZ5H
B, el kIR B R AR )
IR iSOy NP (R /[ E Ty NI
FEA . EORFIRRFE, oM AR, anfeA: . 4
R R 5 th 2 3 Bl A S V5 e 2 04,
19934F, M E#E R A DA ZU(WHO)EAE
LR E R T 2880y, HagtA s T 5k
B 10 iy, AILFERY 68 f. Hh R ihER R By
(AFB) X I B0 2 TP B0 B Y SR ik,
JeHE sh A A B tE . S R
AWk T Be s B S SRR IS S - 2L ™ B

i, FEESYRENICT, BUE . BRI
PESL HE, B R 100 A E TR
FEE RN TR IR 2R, FRERUE FORFEA:
il AFBy KRR &R 20 pglkg, HERHE]™
A B AFB, S AN 8T 5.0-10.0 pg/kgll,
PRI, ™= it o i i 2 2 28 I 2 i P b e
JFRH A, SR EfENL, RIEA R MR %
S ELAT A BRSNS A

Rt AFB, &AL, W %
DX 1) PRI X i T 2 v 1B A5 3] — A oE AFBy BT
Fi 5 A8 )1 U FLRR A RR, XX ERA AFB, BEEEHL
HRRNRE R T RIS AU SERE T, i —
X R A BRAE AL R Gk B 2R E AT T
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PEANA AT, B0 i ) L O TR B A 2 I
FUT R

1 MRS

1.1 MEEEMEMSEERE

R PR 20 B RE R VT 3 243 X — A 2 3
Y, TSNS REALE RN TR TR R —H,
T G 7 [ S 56 25 52 R T I A 2 R R
AFB. JIL 82 BRI & AR R T2 kL

AFB; B4R TR (g/L): FE I 5.00, LR
2.50, #%HE 5.00, H:if-80 0.50 mL, K;HPO, 1.00,
PR 1.00, NaAc-3H,0 2.50, MnSO,-4H,0 0.05,
MgSO47H,0 0.20, & [ AFB; (20-50 pg/L),
pH 6.2-6.5,

AFB, Jr Bt 3R (g/L): FEFR 10.00, MR}
¥5 5.00, #i%4jH% 10.00, NaAc-3H,0 5.00, ¥y
¥ 2.00, niE-80 1.00 mL, MgSO,7H,0 0.58,
MnSO4-4H,0 0.28, AFB; & ¥k & & 20 polL,
pH 6.2-6.5, [EI{AEEFRENN 2.0% I BEAE#3 -

AFB, [ fimlikas 2t BARHC 7 IRl & 45T
FeHk, W AFB IS IR EEZY R 15 pglL.

FLRR R MG IR EE(MRS, g/L): HEH K 10.00,
R}y 5.00, #jZ54# 20.00, rt7E-80 1.00 mL,
K,HPO, 2.00, ¥riFa%% 2.00, NaAc-3H,O 5.00,
MnS0,-4H,0 0.05, MgSO,-7H,0 0.20, pH 6.2-6.5.,

DL ERFREEIITE 1x10° Pa £50F R K
15 min, fEHFETAINTCE AFB, BERIRMER K E
FE S
1.2 AFB, RS EMAE EiFiE

Bz 240 0.5 g A 150 mL &R g5 5
(AFB, 824 20 pg/L), 7F 37 °C {HiRE F=M
BRI 7d, BRRRE SR 1K 5
1R R FREE RS, U5 mL & SR SR fh 2
150 mL FrffEfy AFB, &R IG TR, ¥ AFBL I
I RSN 30 pg/L, FEMAE S T 4k
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e 7 do DM & A SIS 3 I E 4R s
FROH, $Eim AFBL UK 2 50 po/l. & AR
FRARG, TS AR & 4R 35 57 W INORE BE 6 RS,
W5 B BE TR B A T AFBy 14K 73 B 1 55 4%
37 °C £ T HiFR 3 do HRg UG, BUR AR E
FEIDE TR BTV R AFB, 285628 1k,
PH R 7 A BB EL A 2 6 K fife P 1 T AR e — 45
(I B RE ) B e SR g
1.3 AFB; S E#PERFEE i

£ AFB; [R5 g5 55 T 25 ALl
Pl 2 4%, BEiE AL B BERI RN T 5 mL 1 AFBL i
ROy B EE SR IR SR, AR e PRV . 10 pL
PR AEAN T 4 mL o5 i R R M R 3 (s
FRH AFB, IR E G —FL %2 15.0 po/lL 5 543
2, KRS T 37 °C &M FRFE R
24, 48 M1 72 h, B 24 h BRIRRESNIEFRW—IK,
ANPEARS IR S 3 AR AR TR 45 I IR
Brarat s, BORIRE L R T R AR B A
SR T—20 °C UKAR Th R
1.4 AFB, 5%k EEHINE

B 24, A8 FI 72 h 3GFREW 2mL T 5 mL +
S AE T, 8 000 r/min Z540 10 min WL HA,
W I AR RS 2 0 — T B R AR
PL 0.5 mL HBEEHE T AR, FBIZIHRS 5 min i
U PRI B 9 5% 45 AFB4, 8 000 r/min B5.0> 10 min,
B LW 20— T, FRUE
FAAR, HRBORTINA 1.5 mL (g aidok, TR
BIRFIN o 2R FH ke 1754 S5 HRAE 11 G 28 2 S DR A DU
Ty G A ISR AR BOR T AFB, 5%
B, [ R 2 O B R 3R AFB,
FRGR B L, W0 U R R S AL i
R,
15 BEMEEFEIE

KRR BAN T MRS EAREF:5E, 37 °C
BigE 24 h BUB SR HATEIL A . WTETE S WER)S,
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P IR i A A SR FH 45 it 58 R R e L £ 5 1 0 T
Pl b 47 ¥ 22 Y @ O [RIEE, SR A I 5 R B
(Hitachi, H-7650) J7 1 ULER T 1R 1) A B TE A RFAIE
S LB 5 A IR IR Bl ek i 1 % JCIE
K TR b, %8 5 min, LEERLI A diE s
K, WHHFH L, #EE 1 min, FHESRREYL
1 min, FHUEARM 2 2R YL ik, Bt )5 T
B TSR IR MIE A
1.6 B FFAES R

KL B BB wl A2 77 1 APL 20E HREKS
DA SRR TS BRAE Ty O WA R 4 e T
T AR AR DA 2 PR 4 A B A AR AR
API 20E BRI G R E AL SR NS AL A
FeAf UL 3T T . Bl A KRB DA 5% 0
PR R B i R T MRS R gR3E, AN
IRETF(5°C, 10°C, 25°C, 30 °C, 35°C, 37 °C,
40 °C. 42 °C Fl145 °C)¥E 1i5% 24 h, BUH K5
W, 8 000 r/min B.CUSER TR, DIAFARTRYZE08
KEEWMEE, H 721 553662 ODeoo
WAEL, 5 T Il B A Y R e i 2B L EE
¥ MRS 15525 NaCl ¥k B2 43 315 %8 0-5%:qt il
NI 5 HYRFERREE, HeMhntif R 2 A8 F NaCl
WEEHT R MRS WA SR 5L, 37 °C S5 e
HiF% 24 h, ME S RBERS LT ODegoo MRS
ER U B AR A R R B s R TR B
1.7 BREBEMARFZLBEFESH

Z:2% Marmur T 1961 4F4RAA 1 77, $RBUH K
FEPILL R DNAL, B 16S rRNA JE[K PCR §
1454y 16F (5-AGAGTTTGATCCTGGCTCAG-3)
il 16R (5-TTAAGGTGATCCAGCCGCA-3),
R A HARABRAE G . PCR #3845
A2 94 °C 5 min; 94 °C 1 min, 54 °C 1 min, 72 °C
1.5 min, 3t 35 MEHF; 72 °C 10 min, 16S rRNA 3t
Ky =z aifbis, F ABI PRISM™3730XL
DNA Sequencer (Applied Biosystems)illJ . il

2197515 GenBank/EzTaxon Server version 2.1
B BE SR AT LX), g Br 3R AR B A 5k K 2 T Rl
16S rRNA JEHJFFR H ClustalX b7 25
FEXE A, Hexit i B SCHER T MEGA 4.0 Bl
A0 551 5% 48 46 3% 4 5 (Neighbour-Joining)
Fil i K A7 24972 (Maximum-Parsimony) i#E17 Z 4t &
AWM RGE KT RXRITHT.

2 HZFR5SH

21 BiSE#HMISBERSREENMK

SEEGE R A LR A A K 0 s R Ry
BRI, 20t 3 s B ARE L, 4
BIR B — PR AFBy B 35 I R AE T Y TR PR
LAB-10, XHZEFEHETT 16S rRNA J [R5 Fi%
P2 L XS A0 AT, W02 i e i R R T LR R
[Zi

LAB-10 7EFEAf s 7R o6t AFB I 3545
RN 1 iR, ZE R 48 h BEXT2) 14 po/l 1Y
AFB; E5E R 63.4%, AkLLE K 170t £
RORIAA W o AR IR () SOk, FL
T A P B 1 B B R 10 R BEMLEE R 22 O B AR 4T i
(R EIRE B, T AN 2 S5 ) A A R g FH T
BT X LR TR I B BEARE AL, A SEIRAE A 5 77 13
W AFBy 5% B RIS, R SRS 0 R R 4 AR T
W B 1) 25 2R FH Y B RN, 452t /R LAB-10 B
A 24 f0 R o 11 5% B 2 R LR AR A BRI (B 1A),
WIPAE IR AFBy (1 BEALEE N AE W 5 i
YERT . Hikk LAB-10 X AFBy [ 48 h F&fitR4 K
64%, UL T 1 R H) B AR SR A A 2 4
1o, 5 PN A E 1 i A B R e AR A R R
b, BiaEfE AR, AR R
SHE T TARE LAB-10 SR FLIR I & 45 4 B 7 ik
AT FLR AR MR, XERFEEFRA N
)25 A TR, A& bR, AR IR A
XTEEF LAB-10 HEAHIY RS 532E2 HAA 1 i —
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2.2 EETMERSFHEHME

Bk LAB-10 7E MRS [& /&35 373 [ B7& L)
FE . (i, RN ER 2 mm=-3 mm), 1%
ANEESE, LA, WRE . FL Y B

BATE MRS 33538 | 37 °C &4 F, 532 24 h

JRTEHLEE LSS, AN RS EANE 2 Pios
RARRHEA G dHIE S 2 AR, WombiR, v
£70.8 pm-1.2 um, Ky 1.5 pm-2.5 um, LI %
T U, AR, CHEE, ANiBdh. 1
HFSE TR T, RSB K IEFRATH], 7R
B T LS, TR AR P A & B A N AR FL o

B 65

64 r 63.41%
63

63.37%

62
61
60

Degradatipn efficiency (%)

59 /
58 ¥58.03%

57 1
56

55 1 1 1 1 1

24 34 44 54 64 74

Incubation time (h)

B 1 ¥k LAB-10 ZEAREEFRETE T3 AFB; HIPERRLE R
Fig. 1 AFB; degradation results of LAB-10 under different incubation time

2 E#E LAB-10 £ MRS FE#R_E 37°C % 24 h

RRIESERER A

Fig. 2 Transmission electron micrograph of strain LAB-10 on MRS agar for 24 hours at 37 °C
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2.3 EHREBELMEIR

Bk LAB-10 7E MRS AR5 7= 56, #-E il
PEMRE SR TR K, FEERE R R A T AR
I, TERE LAB-10 REHEAE LA v 2 B 10 i ik
FrER, JB TR A A 2R . LAB-10 &
WEAERKIEEE A 37 °C—40 °C, A KIREE A
30°C-45 °C; fidish B T H N 2%-3%
(NaCl, WIV), B FAKWKELE R 0-4%
(NaCl, WV); faddEK pH & 6.0-6.5, REMEHE

pH 3.0 MM FAETR, HA BRI R R
LAB-10 P40 1A BRA AL FRAE W 14058 1 Fw,
LAB-10 [ B->F- LW il ARG 202 AUK fiff 1l S0
JBAME, 2RI (V-P) R B, 1 B e S B
SEIRBAYE, WYLV AR ER A R RE SR 45
BT, RefE R EEFLGE . HATNE . HEERE . .
TER A Z KA G IR . AR AR AP1 R & AN
G AAKINEE R, D128 5 E Wk LAB-10 L
1% FF 141 1 7 (Lactobacillus sp.)c!,

F 1 Bk LAB-10 BIEIBSE WHFE

Table 1 Physiological and biochemical characteristics of strain LAB-10

LR ENFRIA I 25 21 WUERI 5 K 5 25 5
Enzyme activity Detection results Carhohydrates utilization and fermentation Detection results

B-F-FLBE TG ONPG + FrGREL CIT *+)
KR SUK i ADH + Hi%HE GLU += R
R RMRRE LDC - H#RE MAN += R
B RBRM ODC - ILEE INO +7 R
JR#E W URE - IhA4EE SOR + TR
H4EAERE H0, - FZH RHA +IFE R
AL Oxise - HEME SAC +7P= R
HRNERIZE R TDA — % MEL + TR
5|4 IND - R AMY +7P= R
OB VP + BTHLAHE ARA + TR
WAL GEL - FLBE LAC +7E R
H,S A= 5256 HpS - %5 MAL +77 1R
TSR ER AR NO;y™ = FZH RHA +IFE R
WAERRER IR R NO, — 7B GAL +FE R

T+ AURIAPERONE; — ACRBIERRL; (+): AR BN

Note: +: Positive; —: Negative; (+): Weak positive.

24 LAB-10 REXBESH

WRAE AN B SE R 21 DNA 21U 16S rRNA FE[H
WY I, PRI LAB-10 [ 16S
rRNA ZEP Bl 4 741 (1 471 bp) 4 3R75 14 16S
rRNA % [H 7 GenBank/EzTaxon Server version 2.1
B ZEHEAT LU o0 Ar, BRI P rh R BBOR R
BEAXRRIT I, RS ZBR(E 3). 4rHrdi R
WRER LAB-10 A¥LRATRE WA, ZwtkS

R LR TR R PR A TR AR A 2R T 2L IR AT T iR 1 ()
—RAERBH, 3 MHRKRZBIMNAZLE KRR
JEHAHIE AN 16S rRNA ZEH PSR A,
Bk LAB-10 5 R EFLAT A MR Lactobacillus
fermentum CECT 562" iR A 99.9%, 5
Lactobacillus fermentum NBRC 3956 [&] 514 Jy
99.8%. Ml RGL L FF e Rk, 458 FICER
AL RIS, B R MRS o R B LT
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[ Lactobacillus oris DSM 48647 (X94229)

QAA

4 ] 17 I N 140417 £ A O F A1H00/02
Lactovaciins antri DsIiv 10U T {1 ACLLEUTUUUUS

— Lactobacillus panis DSM 60357 (X94230)

61
94 t’i Lactobacillus vaginalis ATCC 49540"(AF243177)

97

Lactobacillus frumenti TMW 1.666" (AJ250074)
Lactobacillus pontis LMG 141877 (AJ422032)
75 Lactobacillus reuteri JCM 11127 (AP007281)

]

Lactobacillus secaliphilus TMW 1.13097 (AM279150)
Lactobacillus coleohominis DSM 14060T (AM113776)

67

Lactobacillus ingluviei KR3"' (AF333975)

Lactobacillus mucosae S32" (AF126738)

99[ Lactobacillus gastricus Kx156 AT" (AY253658)
I

64

Lactobacillus equigenerosi NRIC 06977 (AB28R8050)

— Lactobacillus fermentum NBRC 3956 (AP008937)

r LAB-10(JO083644)
00U U 7

67" Lactobacillus fermentum CECT 5627 (AJ575812)

! |
f T

Lactobacillus brevis ATCC 146877

0.01

B3 £F 16S rRNA EEMEHT LAB-10 $PLiERSE R G LT E
Fig. 3 Neighbour-Joining phylogenetic tree of strain LAB-10 based on 16S rRNA gene sequences

Note: Numbers in parentheses represent the sequences’ accession number in GenBank. Numbers at the nodes indicate the bootstrap
values on neighbor-joining analysis of 1 000 resampled data sets. Bar 0.01 represent sequence divergence.

W, HiIFMAnRE LT AN JEEERI]
(Firmicutes), ¥LFR#T % H (Lactobacillales), FLF&
3 B} (Lactobacillaceae), FL M2 #T J&
(Lactobacillus),  [#ZLAR T i (Lactobacillus fer-
mentum),

3 it

[ A AMIFTE SR s, o B R TR A
PR 4 B R BB 24 R 2 RO B R, LR
AR B2 S IE R R - R R G, A
FREVE S TR AR DIROG, AN [ R A S
DS AWERTT N —E 225 WA S5
FEMFENEZ YR, W LUE—ERE B
PRI B R R RO S AR, o
Y R4 2% T B T A EH AR A, AT o e 30
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UK FEEA, B —2 i s, 21
T TR WO R R 2 ) AS A 22 Ak Ry AR A 7 445
TR EE N AR B, 7 3 B S RO AT,
FEASTRN A AR EREE o mT i PR B LA ]
Y R S RE A AR RSN TS Y e R AT AR T3 1
JEEAL R, SRR EEA L, ATz
I PR 5. ASBIFST I ZLIR R e B o0 B 4 97 5,
MNP XY g T8 S R 3 — Bk AT R R
(Lactobacillus sp.)li#E itk LAB-10. ZW10 i 5f
PLEEIFSE, KBUZREMET AFB, BB HLEEL A A4
VIREFRAE R, TEf SRk T 48 h N, X%
14 pg/L 1) AFB, K8 INF] 63.4%, 5IEWIMR
8 BB FE 25 A b BRI A A AR, (A
LR Y R E T AT R R AR, A
LotEm, EAESMIFRNE, BRI



HNEE: B ERER B BRI LAB-10 1435 . %5E MR aE 71507

1101

LR T i — LI R G RE ST . R R
2EOTAE R EOR, WRE LAB-10 MRG0 2esi
PR R BT . R LT AR Ry S5 70 R I LR
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U, ZERRTE TR A = U A — 2 BB RE I
R MR HTE NS B R R A IR ER
MIRFSE R, AP B AR L5028 ) 2k
7N FHAEAE R 29 R R AL S R At 1R A B B2 2K
FANE, BRI R B () S8 BTk
J A ), EE A A B e A PR al R i
B B APAE SCBRAE PR e LA SR 4 . ARBIFSE HP BT
PERFLERFT B LAB-10 224k, 1EFLildh Mk
Bl b 2 FA R B, A B 2 i B B AK
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X H AT S A PeE R, R T —4 T
YRR SIS N2 o
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