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Atoxigenic Aspergillus flavus Competitively Reduce Aflatoxin Production

by the Toxigenic Aspergillus flavus
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Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Six Aspergillus flavus isolates were collected from Guangdong, Shandong, Liaoning and Hubei Provinces in China, and
identified through morphology and molecular biology. The aflatoxin production ability of these isolates was detected by HPLC. The results
showed that GZ-6 was a toxigenic isolate, while GZ-15, WF-5, WF-20, JZ-2 and YC-8 were atoxigenic. To analyze the inhibitory effect of the
atoxigenic strain on the toxigenic strain, the atoxigenic strain.with the toxigenic strain were co-inoculated at t he spore concentration ratio of
10*:10° or 10°:10° onpeanuts and maize, respectively. The results showed that the inhibitory effect ofthe atoxigenic strain on thetoxigenic strain
was significantly enhanced as the spore concentration increased. At the ratio of 10%:10° (atoxigenic: toxigenic), the five atoxigenic A. flavus
reduced 34.55~75.94% aflatoxin production by GZ-6 on maize and 38.03% ~83.03% aflatoxin production by GZ-6 on peanuts. WF-5, WF-20
and GZ-15 could prevent more than 75.00% aflatoxin production by GZ-6 and could probably be exploited as effective agents for aflatoxin
controlin field.

Key words: Aspergillus flavus; aflatoxin; atoxigenic strain; high performance liquid chromatograp hy; biocontrol

B R i . A, R,
SR & e K A BUE . Bk, R
A AR F A A QI 2 B i B AR S — 1L
EY, e KRS+ BRIt &Y, Birgk
LRI B R 20 R/ 4G AH A s L H e A%
KEIEHERR By Bow Gin G4 FiP, i AFB,
WS EHER: 2013-12-16
EEWH: AFMML (Rik) MFEI (201203037) ; ERE S&MAR
AR (201308127800); EERBARFEEETR (31301478)
EBEN: B (1989-), &, i+, Mssm: eRRESRe; AR
AHFIE—1EH
BIEE: XA (1965-), B, ELTESIH, HRE, TENERTRER
BERFEER SR SRARR

92

BRI, HERCONE AR 10 £, fiLFE 68 fEl,
1993 4E[H P iEH L (IARC) K o5l B i R e N
— R EEYIR, b AFBL BUE J1RE brMESUE Y
FEVAHIE 75 fis. B THE XM EN, &EEEHE T
T [ AT FR I e PR ARE DAOR IR 9 M.
FERE R e RIS T AFBI 1) & E AT T
20 o/kg.

o M R RO N R R F R, T H
15N E RE TG E R, PRI FREE R
ERN LRI B R RN IE. el ETER S
BRTEA A TV, BEREITE . Bk, iR
e AR WY, XA
TR R UL B AR A A = Sl A, HT,



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.6

VT IE & — IR E YR AT s i B R R TR
WA B, FLAE19924F, DornerZEBlih 45 HUK A 72
B A A i 2 T ARIR E AE A

ARt R A i R RS BRI
83%~85%. [AIFE, FELIFRTI AA= 5 IR M B2 bk
AT DU ER o s s fr s S el Bl £
FE PR ORA Wb i W 7 PAARAS 7 B0 i 25 1R AR SR By
6 H AR AL AR A B it 7585 205 G i), IR SR
ZAN PN R B ezl 0L,

I 5 NAS =15 2 h AN A i as feds il - e
PITAEI RS, ERAEY ARSI RE P e B AR gerh
JRA BB EE bR, 0 TR AT Bt R = G
FEARA R, ARSI 5 fEI I o A e g s th 2 xd 7=
BB A PR B AEIEOR, RIRIE R S I
FEEFEA AR, I AFR R A R v v R B A
[R5 Gt it A L o

1 MREREE

1.1 & A

i KRR 7R3 (AFPA) . EEIR B E
(MEA), F SilEHAEMAIR AR YES ik (W
RESREU 20 g/L, JiERE 150 o/L, EifIE 15 g/L); &dk
%, £ Sigma AF]; Gotag, EE Promega A F];
W EH R B, By Giv Gy (b)) , £ Sigma
Aw; WEE (%D , EE Fsher Al GyZsEAl
¥, g R EMERAIR Arle HoAtal 32 800 b

12 &

PCR 1%, H7 Takara A#l; Waters 2695 =iaiill
A Waters 2475 #Oeimillas . C18 #, £E
Waters A&l MR MBS ETT BNl Bl g
PR 7 HY-5.,

13 HEkEkFE. 5%

131 HHEkR

A SEEGFTUE 6 MR AR R AR IR, 1L
TR AL VU fE A P R R SRS . Hh GZ-6
T GZ-15 KI5 T ARA )M, WF-5 Fil WF-20 KI5
T REEY; T, 22 RETILTE %M, YC-8
SRR T B3R
132 HE#HERE

W5y BRI B MR AFPA B335 5T AR %
S P B A AFPA BiREE B4 A

SREEMIEE, SRIGIEFE AFPA KR ES NG
1) B R 45 1 25 1 35 R (CL1: GARTWCAAG
GAGGCCTTCTC #1 CL2A: TTTTTGCATCATGA
GTTGGAC) J¥HIX kAT 5 14 i,
133 A®RZEHERANLER

5 hEferh ) YES 875 |, 30 C Mg
PERREFR 7 do WEEFRUFIPAR - B A% 8 mm BT 5L
I SIEL 3 BB ARION 4 mL 0, I 1 mL
(R, FH AR e B 5 9% 60.min, R 5 H Kid i
e 4G TIL 98, FZR A IS O TR S, 1
TR e ARIT 85 BX 10 mLJER IR B0 23 AlkE
fHERAALL 2~3 mU/min FO3E BEG s FRBAHE R
FH 2K Bl 25 B Tk Pe i 2 Ik, BRIR 10 mL, K 3~4
mL/min; FREAAHETE, LR TmL Bz (i),
FARE SRRSO, ik L mU/min; 36l 574K
0.45 pm MBS YE, BRI HPLC e i th s 2
KM EE. RAURe & h: Cl8 ikt (4.6
mm>150 mm, 5 pm); OGRS 2475 B, UK
K 360 nm, RHHBK: 440 nm; AR 30 C; 3D
AH: LR K (11, V) Nishtl; dEFEsE: 20 pL;
WiE: 1.0 mL/min.

14 ZEXFIE FELER

141 ERFefLA 09k %

Bt Se B (B BRI TR A AR, AR5 4
BIFREL 10 g KNS SIRIAEAE R K, T 75% 0 kst 47
RIMMEEE 2 min, FHTCEHEAR 5 BN 2GS B 1)
150 mL BI=AMAIR s KRR R K S w2
25%02), T FA VI 2 A s, R A
SRS R 30 C RREIE 7d, WEEE T BRI SR,
W SRAEA R TR R TR AT R A A, Ry
T R SARER TR S R T
142 HERNGHF A

W il B T R T MEA RHEHRE B 7758 119,
28 CH:7% 5d, A5 F K B M BER 3 77 2 111
IR, FIFR R GRS 55, REH
IR HOBCRE i 7R B 2 3R B 1) 2>4.0° £ F/mL Al
2x10* fliF/mL, #%H.

143 THEHK

Bhide se B B RAR I TR A ARk, SR 2
FIFREL 10 g KNS SIRIAEAE RN K, T 759%09 k5 E 47
RIHHE 2 min FJC B I AR5 BN 3 XG0T 1 1)
150 mL W =AEHN, F= AR B L mL A=
FHEAEFE (104105, 10%:10°) T HEEIRIEA K
G2 SRS =AM L mL PR (10°) A

93



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.6

P K SR BRSO T R VR E NBH X IR, IR E
JERER K SN 25%. FMEEASTAT, 30 °C,
MRS AF FREFE 14d.
144 FHEFF>ZTNZ

W15 FRUT 1 B R FNAEAERE S BN 1 1 K T i B
121°C, 30min FHHMT KB (i thaE 598, KK T
A 1R oK FHRON 3 5 B WAL 5, AR5 1) =
FARAINN 50 mL 80% [ FHEE, HIRY #vimidiE 3% 30
min, PRI AU T gE, A A 1.3.3
Frid, $EEGHA HPLC 3470 5E .

15 HdEa#

Excel 2003 %A, % FH LSD v Edi 3k T 7 224y
Hro

2 HR50H

21 AWEBEWHWER

1 HEhEEAE AFPA £ (BH) WEEES
Fig.1 Colony morphology of Aspergillus flavus on AFPA
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Fig:2 Electrophoresis of calmodulin gene
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Table 1 The blast result of calmodulin gene in A.flavusin
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Fig.3 The HPLC chromatogram of the aflatoxin standard
sample
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Fig.4 The HPLC chromatogram of 6 A.flavus isolates
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E: a: GZ-6; b: GZ-15; ¢: WF5; d: WF-20; e: JZ-2;
f: YC-8,
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Table 2 Aflatoxin content and reduction in maize kernels
co-inoculated with atoxigenic A. flavus and toxigenic A. flavus

GZ-6 under laboratory conditions

. FEE R EE S R &
Sl (oo By %
GZ-6 33.3440.97

GZ-15:GZ-6(10%10% 27.4241.13 5.92+1.13 17.763.40°
GZ-15:GZ-6(10%10°% 16.4021.86 16.94+1.86 50.8145.57°
WF-5:GZ-6(10%10°% 15.91+1.40 17.43+1.40 52.2844.19°
WF-5:GZ-6(10%10%) 7.9120.59 25432059 76.27+1.76%
WF-20:GZ-6(1010°%) 22.7342.05 10.6142.05 31.8241.79°
WF-20:GZ-6(10%10°%) 8.0240.54 25.3240.54 75.94+1.63°
JZ-2:GZ-6(10%10% 28.8941.56 4.45+1.56 13.3544.67°
JZ-2:GZ-6(10%10%) 21.82+1.94 11.5241.94 34.554583°
YC-8:GZ-6(10%10°% 20.96+1.55 12.38+1.55 37.1344.65°
YC-8:GZ-6(10%10% 15.4241.02 17.92#1.02 53.753.06°
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Fig.5 The inhibitory effect of co-inoculating of WF-5 with GZ-6

on maize at the spore concentration of 104:10°
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Fig:6 The inhibitory effect of co-inoculating of WF-5 with GZ-6
on maize at the spore concentration of 10°:10°
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Table 3 Aflatoxin content and reduction in peanut kernels
co-inoculated with atoxigenic A. flavus and toxigenic A. flavus
GZ-6 under laboratory conditions
EEE WHEEE WHEE

(H9/9) Z/(y/9) 1%

GZ-6 148.8944.42

GZ-15:GZ-6(10%10% 66.99+44.52 81.90#4.52 55.01+43.04°
GZ-15:GZ-6(10%10% 37.0444.12 111.8534.12 75.1242.76°
WF-5:GZ-6(10%10%) 131.3824.16 17.5144.16 11.7632.79¢
WF-5:GZ-6(10%10%) 74.3924.49 74.5044.49 50.0443.02%
WF-20:GZ-6(10%10% 125.9243.07 22.9743.07 15.43+2.06°
WF-20:GZ-6(10%10°%) 25.2644.31 123.63+44.31 83.03+2.89°
JZ-2:GZ-6(10%10% 131.7144.35 17.1844.35 11.5442.92¢
JZ-2:GZ-6(10%:10%)  92.2743.47 56.6243.47 38.0342.33°
YC-8:GZ-6(10%10%) 127.9542.36 20.94+2.36 14.06+1.58°
YC-8:GZ-6(10%10°) 69.47+1.89 79.42+1.89 53.34+127°
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Fig.7 The inhibitory effect of co-inoculating of WF-20 with
GZ-6 on maize at the spore concentration of 10°:10°
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Fig.8 The inhibitory effect of co-inoculating of GZ-15 with
GZ-6 on maize at the spore concentration of 104:10°
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