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Isolation, Identification of Bacillus siamensis DY 3123 and Its Degradation Effect on
Aflatoxin B,

NI Zheng' ZHANG Lili’

(1. School of Biomedical and Pharmaceutical Sciences, Hefei Institute of Technology, Hefei 230031, China; 2. Anhui
Xinlaidike Forensic Identification Center, Hefei 230012, China)

Abstract: [Objective] This study aimed to screen out a microbial strain capable of degrading aflatoxin B, (AFB,)
and decipher the degradation mechanism. [Method] With coumarin as the sole carbon source, AFB,-degrading
strains were isolated and screened from the larval gut of Monochamus alternatus (Coleoptera: Cerambycidae), and
the degradation mechanism for AFB, was investigated. [Result] After primary screening and re-screening, a strain
with the degradation rate reaching 94.71% for AFB, was obtained, and this strain was identified as Bacillus siamensis
(B. siamensis) DY3123. The results of experiments on the degradation of AFB, by different cellular components
indicated that the main active substances responsible for degrading AFB, were from the cell-free culture supernatant
of B. siamensis DY3123, which showed the optimum degradation performance at 80 °C and pH 8.0 after 36 h. Cu™
improved the degradation activity of the cell-free supernatant, while Zn>*, Mg>", and Fe’* exerted inhibitory effects. In
addition, the 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide (methyl thiazolyl tetrazolium, MTT)
assay was employed to examine the effects of the degradation products on the viability of lymphocytes, which
indicated that the degradation products had no significant impact on cell viability. [Conclusion] The findings lay a

foundation for the application of B. siamensis DY3123 in the food and animal feed industry.
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Fig. 1

Inhibition of strain DY3123 on the growth of Aspergillus

flavus and Aspergillus parasiticus
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Table 1 Inhibitory effects of strain DY3123 on AFB, in the
co-cultures with Aspergillus flavus
&L R AFB, i &2 $/(ug/g)  AFB, fl1 ] /%
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A6 25+ 3 2 1R B
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P64+ 3 1
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FE—A5 3, [ 99%, W E 2. Bk, %

PR B 2% 0 5 0 B W 3 AT B (B siamensis)
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100
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10
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Proteus mirabilis (ACLE01000013)

100 Alcaligenes pakistanensis (AB920828)
100 [A/ca/igenex, faecalis (BBJQ01000024)

B2 HH#HDY312389F %K EH
Fig. 2 Phylogenetic tree of strain DY 3123

22 BHFREHMNETFMATE DY3123 fEfF AFB,
ab=Al)
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Bl 4 Fronw, T A FIEETEY FHITE
DY3123 34 7] [% fif AFB,, B[4 fi# % [ % % ¥ 1) T+
B O 5 BE AR, 30 °CRE R R B, A
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Fig. 3 Degradation kinetics of B. siamensis DY3123 for AFB,
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AN 7 BARAR 2 5 3 (P<0.05)
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B4 KRR ZEAERE A pHM R Y ¥ 04T H DY3123 %
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Fig. 4 Effects of different culture temperatures and pH on the

degradation of AFB, by B. siamensis DY3123

4 pH [ 52, AFB, [% fif 56 B & pH 10 Tt = 2 3%
Ji BEAK . 24 pH A 7 B, AFB, Bf fif R & 7=, N
94.42% ,pH N 5}, AFB, [ fit R i (%, N 78.33%.
W% PR B R AFB, (8 97 B R4 pH N
7,88 8K T % pH # A R T OB B A E
DY3123 %} AFB, ] % fi# .
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Z 30l
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ANl B 22 57 .35 (P<0.05) 0
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Fig. 5 Degradation activity of AFB, by each component of
B. siamensis DY3123
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I H AR 558 (1) AFB, F% fif B8 71 (>80%) , H. [ fiff 22 B
i FE B T v S 3G 0 S BRI, £E 80 °C I ik B i
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