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ABSTRACT: Mycotoxins are toxic secondary metabolites produced by filamentous fungi such as Aspergillus
Penicillium and Fusarium under appropriate environmental conditions. Mycotoxins are common contaminants in
cereals, fruits, nuts and other foods. They can cause a wide range of toxicity, including carcinogenicity, mutagenicity,
hepatotoxicity, nephrotoxicity, immunotoxicity, neurotoxicity and teratogenicity, which poses a threat to human and
animal health. In recent years, due to the change of natural climate and the innovative development of detection
technology, some new mycotoxins have gradually attracted widespread attention, such as Alternaria and Fusarium
toxins. They have been recognized as “emerging” mycotoxins since no routine analysis or legislation is available and
data on their production, contamination, and toxicity are limited. This paper reviewed the structural properties,
detection and analysis techniques of 12 kinds of emerging toxins in two categories and their contamination status in
food, in order to provide ideas for the comprehensive assessment and control strategies of mycotoxin contamination.
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¥E: a: AOH; b: AME; c: TeA; d: TEN; e: ALT; f: BEA; g: ENNs; h: MON; i: FUS,
BT R i B R AL 2 a5 =X

Fig.l1 Chemical structural formula of some emerging mycotoxins
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Table 1 Main detection methods of emerging mycotoxins
Hir#) B R oRIUWIR7S E R K i B EZ DU
TeA g TLC - 0.7 ug/g [40]
AOH. AME F A TLC - 0.1 pg/g [40]
AME., AOH. TeA. ALT SERT GC-MS - - [44]
FUS INAE L REE . BE . M GC-MS 50 pg/kg 100 pg/kg [45]
AOH. TeA. ALT. AME FAd . ALk . NER LC-MS/MS 0.06~14 pg/kg  0.05~6.0 ng/g [56]
AR B BRI, B3
AME. AOH. TEN, TeA. ALT ) ; e LC-MS/MS 0.1~3 pg/L 0.03~0.9 ug/L 81
V. b FH he he [51]
Bl ARG . FEAE
AOH. AME, ALT Ko RS, S MO . LC-MS/MS 1.0~5 pg/kg - [82]
TR . SERT L L0
MON Eok. BEE/NE LC-MS/MS - 8~4811 pg/kg [83]
FoK N RE L FEER .
FUS KA LC-MS/MS 0.6 mg/kg 0.21 mg/kg [84]
H
HPLC-MS/MS
AOH, AME, TeA., ALT ¥ HPLeMS/Ms  0-03~9 nelkg 0.6~18 ug/kg [56]
ALT, AOH, AME, ENNB, BEA oK, NE HPLC-MS/MS 0.5~1 pg/kg - [85]
BEA. ENB /N R UPLC-MS/MS - 1.5~3 pg/kg [86]
BEA. ENNs X5 UPLC-MS/MS 2~10 pg/kg 1~5 pg/kg [87]
ENN A .ENN A1 .ENN B .ENN B1, KH, /M. £XK. /NEH,
) : ) : UPLC-MS/MS  0.06~0.51 pg/kg  0.02~0.17 pg/k 52
BEA ) ng/kg ng/kg [52]
MON Tk KA. N HeHE HPLC-DAD 107~136 pg/kg 30~80 pg/kg [88]
Tt dh . HEREA EAE
TeA. ALT . . , HPLC-MS/MS 2.5~110 pg/k 0.8~34 pg/k 89
ENE ST helks helke (891
AOH. AME HiA% HPLC-MS/MS <0.50 pg/kg <0.13 pg/kg [90]
ENNB. ENNBI. ENNA, ENNAL, ESP/N HPLC-MS/MS  0.25~5 ng/mL 0.07~1.5 ng/mL 91
AOH. AME. ALT. BEA ; ; SO g S/ neim (1]
BEA, ENNA. ENNAL, ENNB, BRI UPLC 9.5~9.90 pg/kg  2.8~3.0 pg/kg [81]
ENNBI
ENN A, ENN A1, ENN B, ENN Bl ok MSPE'I;FSLC'MS/ 0.07~0.17 ug/kg  0.02~0.05 pg/kg [35]
Kok #EE . KE. E
AOH, AME, ALT. TeA e s UPLC-MS/MS 0.7~5.7 ng/kg 0.5~2.21 pg/kg [82,91]
¥ Fanit
TeA INAZ MG . SERE L AT ELISA - 1.00 ng/mL [67]
AOH. AME INFE ELISA - 0.7~1.0 ng/mL [69]
TeA KRG MIP - 0.5 pg/mL [75]
ENN A, ENNAI, ENNB. ENNBI KFE NIR 5 ug/kg 1.5 pg/kg [78]
ENN A, ENNAI, ENNB, .
N BIE Ik 4.0~8.3 pg/kg 1.2~2.5 pg/kg [79]

ENNBI1. BEA

D ACRARKE ;BRSO (1% - BB B i 5 (high performance liquid chromatography-tandem mass spectrometry, HPLC-MS/MS); &350
T - — G2 M A 575 (high performance liquid chromatography-diode array detector, HPLC-DAD); i : [ AH 25 B - = 20 AH € i
H K T 11%92: (micro solid phase extraction-high performance liquid chromatography-tandem mass spectrometry, MSPE-HPLC-MS/MS); 43 T-Efl

i 249 (molecularly imprinted polymer, MIP).
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BT FRZFEME AR, VLT & &%
RGPS ARIE . 3R 2 TR N A B 10 7 2 FIH ik ) TR 7
RS MR 3 5 Yl . X TR s AR 1Y
AOH, HAEMHE | A L /NEEHS L SEAERE RS Hh g b 0092,
EFMS ., FanTt . T8, Rk EaMPERAESKHE,
TSYLHEE Hy 0.34~1787 ug/kg, Hi, AOH 7EFR ¥ oh A9#:
H%h 100%P5 [RIFE, AME 78 81 P A6 H 5t 2 0
R, R 45.2%, FEMIONE . JCAER T . SEIERF . AT . 7Y
ZUM ., MG . SERTE . AN L TR R 5%~16.52%,
TEKRR . e H R Fpid e D 123082 Te A KA |

(98]
%

Tt ¥ . SEAEHF N AR R B (>50%), f e Al ik
83.3%, FHAM MR THIs LK™ E, k&SR
2345 pg/kg®™, TEN 7E5¥# | MHBOKIR | BORE . 4.
ARG LT R PO, (BHAEE | T B R R A
FHABL. B ™ i A A R 0T 3K 100%, 7620 R b (s
R FEVE LA BE, S 0~1458.85 pg/kgl™ . ALT £ERHRAM T
P ICRE Y, R R R ARSI R R, O 9.1%, FE
TR RN 7.1%, KU ALT 7E& 8 10975 YAy
B g b Fonh L e A S8 A R S ey
#i; TeA T54ed) iz, Hrais, Hikh AOH, T
AOH., AME 1) TTC %%, BIECREEW T AE5] A e X
W, Gl IETE.

*2 PHEARSRERGMTHRUEARSRER

Table 2 Detection and contamination of emerging mycotoxins in food

HAs%) FE IR BT T 2R /% KR (ug/kg)’ Sk
SCHEMI TR AOH EYiR el 42.9 0~0.5 [56]
INFE By 0 ND [56]
Tl 50~100 10.2~1787 [56,82]
MNE . JCAERT . BEAEHT . A . PHLIA ; 592 [82]
MG . SERTT
Gitg 0 ND [92]
AYIEK . KRG M) 2.4~38.4 1.83~32.3 [42,69,93-94]
BYIEK, K. NE KFE. #ER) 4.33~16.52 5~432 [42,94-95]
AME i 41.7~50 3.8~4 [56.,82]
MONE . JCAERT . BEAEHT . AT . PHLIA 05 1278 [82]
4G . SERIT
SEACFFIH 57.1 21~29 [56]
/N K 0 ND [56]
TeA iy 83.3~100 202~322 [56,82]
LGN jcm%%:mzmi%ﬁ%@ [EEAR N o 1922345 [82]
HYIOKFE . #eE . KFE) 31~71 5~80 [95]
Ty . SEACKF . YR . N 9.1~91 6~800 [56,96]
MR . R BRE, W4 . A5 0 ND [96]
TEN T K. JHKEFIH . HUR 87~100 3.6~75.4 [96-97]
JEE I3 0~6 0~1458.85 [98]
STt R kR . MEBRRE L 0~48 0.21~236.58 [99]
B2 N %ﬁﬁ% MRS . JCAERT . ZEAEHT . o ND [82]
I . PELIAG . MG . PR
BYIOKRE . #E . KE. FXK) 7.1~40 5~80 [94]
SR FAnEE . MOME . AR T, ZEIENE.
ALT AR . PHLLAG . MR R 0 ND [82]
HPOKRE . M. KE . £XK) 7.1~40 5~80 [95]
W RER BEA HYIOKRE . #eE . KFE . FXK) 7.1~40 5~80 [95]
HYIOKFE . M. EXK) 35.9~69.8 1.02~1016 [52,94]
/N Fr 20 3.69~5.73 [86]
X 20 <2 [100]
P S 95~100 1459~2281 [101]
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HFr9 B ST K 2 /% G LV 8/ (ng/kg)” SR
BYIOKRE . NE . Bk, EEFRME) 0~78.2 0.17~322 [52.,84,102]
/N Ry 20 0.11~3.30 [52]
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