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Abstract: Objective To clarify the distribution characteristics and antagonistic ability of Aspergillus flavus during the processing of
Dandouchi (Sojae Semen Preaparatum, SSP). Methods The fermenting process of SSP was based on the established a standardized
fermentation processing technology of own laboratory, and samples were taken at nine different time points during the fermenting
process of SSP. 4. flavus from each samples at different time points in the fermenting process of SSP were cultured, isolated and
purified by clonitramine 18% glycerol medium (DG-18), and were identified by morphological primary screening and molecular
biology. The toxin-producing ability of A. flavus was determined by ultraviolet fluorescence method primary screening and ultra

performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS), and it was determined that it was a non-toxigenic A4.
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flavus (atoxigenic A. flavus). The effects of atoxigenic A. flavus and their metabolites on the growth of toxigenic A. flavus standard
strain (toxigenic 4. flavus) was detected by plate confrontation method. Results A total of 21 strains of atoxigenic 4. flavus were
screened out from the process of SSP, among which three and six strains were screened out on the 3" and 6 d of the “yellow cladding”
stage respectively. During the “secondary fermentation” stage, two, seven, and three strains were screened out on the 3, 6% and 9 d
respectively. The number of atoxigenic 4. flavus screened on the 6™ d of the “secondary fermentation” stage was the most. The growth
inhibition rate of atoxigenic A. flavus to toxigenic A. flavus was between 26.75% and 36.69%, and the best inhibitory effect was F6-L8
(referred to the eighth suspected 4. flavus screened from the first batch of samples on the 6™ d of fermentation in the “yellow cladding”
stage), which was 36.69%. The inhibition rate of fermentation supernatant to toxigenic A. flavus was 14.29%—43.23%, and Z3-X1
(referred to the first suspected 4. flavus screened from the second batch of samples on the 3rd d of the “secondary fermentation” stage)
had the best inhibitory effect, reaching 43.23%. Conclusion Atoxigenic 4. flavus was found in the processing of SSP and its quantity
change showed a unique trend of “rising - decreasing - rising-re-decreasing” at different time points during processing. The atoxigenic
A. flavus and its fermentation supernatant have an inhibitory effect on the growth of toxigenic A. flavus. This result provides an
experimental basis for further research on the role of atoxigenic 4. flavus in the processing of SSP and the biological control of aflatoxin
pollution.

Key words: Sojae Semen Preaparatum (SSP); aflatoxins; atoxigenic Aspergillus flavus; ultra performance liquid chromatography-

tandem mass spectrometry; antagonistic ability; yellow cladding; secondary fermentation
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A-toxigenic A. flavus standard strain  B-A. flavus isolated from SSP  C-Aspergillus tamarii  D-Aspergillus niger E-P. citrinum
1 HHITZHETE AFPA £ (BH) WEERS
Fig. 1 Colony morphology of each Aspergillus on AFPA

.

AR I Bk GBI ERN . D-A R E R
A-toxigenic A. flavus standard strain  B-toxigenic 4. flavus isolated from SSP  C, D-atoxigenic 4. flavus
2 BHNFOCENEEERTE MB-PDA 1557 E EMTIIR
Fig. 2 Fluorescence production of the colonies on MB-PDA medium was observed by ultraviolet fluorescence method

#*1 HHEE NCBI EEFFILL 4R
Table 1 Results of NCBI gene sequence alignment of A. flavus

bk B AR/ Tk SRR AR Tk SRR A
me Ky % | wmE KER % | wme KEe o%
F3-X1 560 100 OP740657 | F6-L6 559 99 OP740661 | Z6-X4 571 99 OP740671
F3-X2 558 99 OP740658 | F6-L8 559 99 OP740662 | Z6-X5 559 100 OP740672
F3-X3 558 99 OP740659 | Z3-X1 571 100 OP740665 | Z6-X6 561 99 OP740673
F6-X1 572 99 OP740664 | Z3-2 460 100 MW699678 | Z6-L5 560 99 OP740667
Fo6-1 549 100 MW699671 | Z6-X1 560 99 OP740668 | Z9-X1 560 100 OP740675
Fo6-5 460 100 MW699675 | Z6-X2 568 100 OP740669 | Z9-X2 560 100 OP740676
F6-L5 560 100 OP740660 | Z6-X3 574 100 OP740670 | Z9-L1 560 100 OP740674
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& 2 2 2000 RO 2 2 il B 7 2 B AR R fr )
18 ! ’ 38.89 VR FEARR I 2, S0 T 35% L4 1, 49 54 F3-
z9 6 3 3 50.00 X236.41%. 79-X236.13% F6-L8 36.69%7 F6-L5
Z12 0 0 0 0.00 35.15%.
Z 0 0 0 0.00 5 = G WA B 74 4 — S0 4L B9 21 e T
SSP 0 0 0 0.00

AN ER I 1 b= A7 B R B I R T R
proportion of non-toxic bacteria = number of non-toxic bacteria/

number of 4. flavus

T % EAT
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®3 TEBEBATHREAELXE EERN~SRHEEMERERKIOEME (X£s,n=3)

Table 3 Effect of different atoxigenic 4. flavus and their fermentation supernatant on growth of toxigenic A. flavus (X £s,

n=3)

AN B 2 /% AR i 2/% A8 2 /%

7S M KBELEW | Ebk LR KBELEW | Rtk B K LIEW
F3-X1 28.99+191  31.83%3.28 | F6-L6 32.63+1.10 23.81+1.28 | Z6-X4 33.331+2.01  35.0940.47
F3-X2 3641+0.52 3346+1.11 | F6-L8 36.691+0.71  14.2942.68 | Z6-X5 33.05+1.69  29.951+1.80
F3-X3 32.07+£2.48 29.07k1.24 | Z3-X1 29974+0.71  43.231+0.94 | Z6-X6 26.75+2.48 21.431+1.34
F6-X1 2773+1.24 22431230 | Z3-2 28.01+3.19  28.571+3.32 | Z6-L5 34.031+0.34  21.8010.61
Fo6-1 31.6510.20  25.4440.99 | Z6-X1 29414+2.09 24561230 | Z9-X1 31931091  22.5610.31
F6-5 29414+1.50 26441234 | Z6-X2 31.09+1.78  26.57+1.24 | Z9-X2 36.13+0.91  42.3610.47
F6-L5 34961092 | Z6-X3 27.45%£0.79  35.71+0.61 | Z9-L1 3291£0.86 31.70+0.99

FEMP= B dh B AR ERR, MDA AN B B B

the left side is the standard strain of 4. flavus producing toxin, and the right side is each non-toxic 4. flavus

&l 5

FARKFUFHE TR RGN & A = BEN SR EERERE KO0

Fig. 5 Growth of toxigenic 4. flavus detected by plate confrontation culture
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APATOL S5R IR 3 A 6, £ 4 BRAS H B
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Fig. 6 Effect of fermentation supernatant of different atoxigenic A. flavus on growth of toxigenic 4. flavus
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