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Table S1. Sources of active microbial substances inhibiting toxin-producing molds and mycotoxins and 
their conditions of action 

Microbial 
source Active substances Target 

mold 

Mold 
inhibition 

(%) 

Target 
mycotoxin 

Mycotoxin 
inhibition 

(%) 

Suppressing 
conditions Reference 

Bacillus 
amyloliquefaci

ens UTB2 Protease 
Aspergillus 
parasiticus 

90 Aflatoxins 100 
37°C, pH > 8 [1] 

Bacillus 
subtilis UTB3 

92 Aflatoxins 100 

Bacillus 
megaterium 

CGMCC7086 

Three peptides 
(D1O, D1N, D2N) - - Aflatoxins 70.0–80.0 28°C [2] 

Lactobacillus 
gasseri 1A-TV 

Acidocin A and 
helveticin J - - Aflatoxins 100 37°C [3] 

Lactiplantibaci
llus 

plantarum 
K35 

Lactic acid, 2-
butyl-4-

hexyloctahydro-
1H-indene, oleic 

acid, palmitic 
acid, and other 

substances 

Aspergillus 
flavus 

TISTR3041 
100 Aflatoxins 100 

37°C, pH 
=6.5 ± 0.1 [4] 

Aspergillus 
parasiticus 

TISTR 3276 
100 Aflatoxins 100 

Lactiplantibaci
llus 

plantarum 
UM55 

Organic acids 
(lactic acid, 

phenyllactic acid, 
hydroxypenyllacti
c acid, and indole 

lactic acid) 

Aspergillus 
flavus 

MUM 17.14 
32 Aflatoxins 91 25°C, pH = 7 [5] 

Lactiplantibaci
llus 

plantarum 
IS10 

Peptides Aspergillus 
flavus MD3 44 - - 30°C [6] 

Lactiplantibaci
llus 

plantarum 
21B 

Phenyllactic and 
p-

hydroxyphenyllac
tic acids 

Aspergillus 
flavus 

FTDC3226 
86.5 ± 5.5 - - 

26 or 30°C, 
pH = 4.8 [7] 



Lactiplantibaci
llus 

plantarum 
AF1 

C12H22N2O2 

Aspergillus 
flavus 
ATCC 
22546 

- - - 30°C [8] 

Saccharomyce
s cerevisiae 

117 

4-
Hydroxypheneth

yl alcohol 

Aspergillus 
flavus Z103 

83 Aflatoxins 99.8 28°C [9] 

Pichia 
anomala 

WRL-076 
2-phenylethanol Aspergillus 

flavus - - - 28°C [10] 

Spirulina 
platensis 

Phenolic 
compounds 

Aspergillus 
flavus 56 - - 24°C [11] 

Pichia 
anomala 

ATCC 34080 

Exo-chitinase, β-
1,3-glucanase 

Aspergillus 
flavus 

- - - 28°C [12] 

Streptomyces 
sp.MRI142 Aflastatin A 

Aspergillus 
parasiticus 

NRRL 2999 
100 Aflatoxins 100 26°C [13] 

Streptomyces 
sp. SA-2581 Dioctatin A 

Aspergillus 
parasiticus 

ATCC 
26691 

98 - - 28°C [14] 

Streptomyces 
alboflavus 

TD-1 

Dimethyl 
trisulfide and 
benzenamine 

Aspergillus 
flavus 100 Aflatoxins 100 28°C [15] 

Streptomyces 
yansingensis 

3-10 

Reveromycins A 
and B 

Aspergillus 
flavus 

91.91 Aflatoxins 93.38 28°C [16] 



Enterbacter 
asburiae VT-7 

1-Pentanol and 
Phenylethyl 

alcohol 

Aspergillus 
flavus 

100 Aflatoxins 100 28°C [17] 

Trichoderma 
harzianum 
GIM 3.442 

Proteases Aspergillus 
flavus 

26.1 - - 25°C [18] 

Pseudomonas 
fluorescens 

PB27 
Chitinase 

Aspergillus 
flavus 20 - - 25°C [19] 

Candida 
nivariensis 

DMKU-CE18 
1-Pentanol Aspergillus 

flavus A39 
64.90 ± 7.00 Aflatoxins 74.80 ± 6.50 28°C [20] 

Bacillus 
pumilus - 

Aspergillus 
parasiticus 

NRRL 2999 
56.4 Aflatoxins 99.9 

25°C, pH = 
6.5 [21] 

Lactobacillus 
sanfrancisco 

CB1 
Organic acids 

Fusarium 
graminearu

m 623, 
Penicillium 

100 - - 30°C [22] 

Bacillus 
subtilis 

Peptidolipid 
Aspergillus 
ochraceus 
SRRC 335 

- - - 25°C [23] 

Streptomyces 
natalensis Natamycin 

Aspergillus 
carbonarius - 

Ochratoxin 
A 100 20°C [24] 

Four yeast 
strains 

(Cyberlindner
a jadinii 273, 

Candida 
friedrichii 778, 

Candida 
intermedia 
235, and 

2-Phenylethanol 

Aspergillus 
carbonarius 

and 
Aspergillus 

ochraeus 

30.0–50.0 
Ochratoxin 

A 56.0–74.0 25°C [25] 



Pichia 
anomala, P. 

kluyveri and 
Hanseniaspora 

uvarum 

2-phenyl ethyl 
acetate 

Aspergillus 
ochraceus 100 

Ochratoxin 
A 100 30°C [26] 

Bacillus 
licheniformis 

BL350-2 

3-Methy-1-
butanol 

Aspergillus 
westerdijkiae 

BA1 
62 

- - 

26°C [27] 

Aspergillus 
carbonarius 

MG7 
60 

Penicillium 
verrucosum 

MC12 
53 

Aspergillus 
Niger MC05 50 

Aspergillus 
ochraceus 

MD1 
44 

Aspergillus 
ochraceus 

CM5 
- Ochratoxin 

A 100 

Bacillus 
pumilus 

Cyclic 
polypeptide or 
non-peptidic 
compound 

Aspergillus 
ochraceus 

NRRL 3174 
76 

Ochratoxin 
A 71 25°C [28] 

Nannochlorop
sis sp. Phenolic acids 

Fusarium 
graminearu

m 
67 

Deoxynival
enol 100 25°C 

[29] 

Spirulina sp. Phenolic acids 
Fusarium 

graminearu
m 

62 Deoxynival
enol 

62 25°C 

Bacillus 
vallismortis 

ZZ185 

Bacillomycin D 
(n-C14) and 

Bacillomycin D 
(iso-C15） 

Fusarium 
graminearu

m 
50 - - 30°C [30] 

Ascophyum 
nodosum 

Probiotic and 
seaweed extract 

Fusarium 
graminearu

m 
100 

Zearalenon
e 100 25 ± 2°C [31] 

Pediococcus 
pentosaceus 

Purified 
bacteriocin 

Fusarium 
graminearu

m 
100 Zearalenon

e 
97.43 25 ± 2°C [32] 



Bacillus 
amyloliquefaci

ens DA12 

Iturin A and 
volatile 

heptanones 

Fusarium 
graminearu
m Z-3639 

70.50 ± 1.10 

- - 30°C [33] 

Fusarium 
graminearu

m H-11 
71.30 ± 1.10 

Fusarium 
graminearu

m H7-4 
74.00 ± 2.70 

Fusarium 
graminearu

m H7-11 
72.50 ± 0.60 

Bacillus 
amyloliquefaci

ens S76-3 

Iturin A and 
plipastatin A 

Fusarium 
graminearu

m 
100 - - 28°C [34] 

Pediococcus 
acidilactici 
KTU05-7 

Fermented 
permeate 

- - 

Deoxynival
enol 

23 32°C 

[35] 
Latilactobacill

us sakei 
Zearalenon

e 73 30°C 

Pediococcus 
pentosaceus HT-2 58 35°C 

Pediococcus 
acidilactici T-2 34 32°C 
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