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Abstract: An analysis method using ultra-high performance liquid chromatography-tandem mass spectrometru (UPLC-MS/MS) was
established for the determination of four alternaria toxins [Tenuazonic acid (TeA), Alternariol (AOH), Alternariol Monomethyl Ether (AME),
Tentoxin (TEN)] in baked food. The samples were extracted with acetonitrile and 0.1 mol/L HCI, and the extracted solutions were purified using
the QUEChERS approach. The target analytes were then separated on a RP18 column (2.1 mmx100 mm, 1.7 um) using acetonitrile and 1
mmol/L NH,HCO; as the mobile phase and detected by MS/MS under multiple reaction monitoring (MRM) mode. The mass spectrometry
measurement was conducted using positive (ESI+) and negative (ESI-) electrospray ionization. Under the optimized conditions, the linearity of
the four analytes were good in the corresponding concentration range with the correlation coefficients more than 0.999. The MLOQ was
0.03~0.3 pg/kg and the average recoveries (n=6) ranged from 83.2% to 105.3%, and relative standard deviation (RSD, n=6) in a range of
1.2%~6.4% when three levels of standard were spiked. This developed method was successfully applied for the detection of 45 baking food
samples, and mycotoxins were detected in several samples. AME was detected in 24 samples with the concentrations ranged from 0.1 to 4.6
ng/kg; AOH was detected in 6 samples with the concentrations ranged from 0.47 to 1.5 pg/kg; TeA was detected in 27 samples with the
concentrations ranged from 0.6 to 3.7 pg/kg; and TEN was detected in 9 samples with the concentrations ranged from 0.3 to 2.1 pg/kg.
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Table 1 MS/MS parameters of the four Alternaria toxins

Compounds  Rt/min  Ionization mode  Ion formation  Qualitative ions (m/z) Collision energies/eV ~ DP/V
195.9/139.0* -29

TeA 15 ESI [M-H] -100
195.9/111.8 -33
257.3/215.0* -35

AOH 6.6 ESI [M-H] -170
257.3/146.9 44
. 415.4/312.2* 30

TEN 6.1 ESI [M+H] 180
415.4/256.2 39
) 271.0/256.3* -33

AME 7.8 ESI [M-H] -130
271.0/227.8 -42
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Fig.1 Selective ion chromatogram of four Alternaria toxins
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Fig.3 Effect of the amount of dehydrating agent on the
recoveries of the four Alternaria toxins
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Table 2 Effect of the type and amount of adsorbent on the
recoveries of the four Alternaria toxins
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20 108 0 573 256 HIE (MLOD, S/N>3) FfiyikE&ER (MLOQ,
psA 40 12 0 476 254 SIN>10), SEIRZER IR 3, 4 PR AR H FRTE
60 954 0 351 248 0.03~0.10 pg/kg Z [0, J7iFE & RTE 0.1~0.3 pgkg 2
80 0 0 0 245 ], RATEEASRBE.
20 105 105 996 106 XPTEEJRAN. (MED, K ME= &5 brifk th 22
i 40 104 106 104 787 E‘Jﬁ;ﬂr%ﬁ»’?ﬁfﬂﬁ‘/ﬁ HHZR R BTN z:% ME<0.8,
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10 978 0 0 18 A LA o SIS 4 Fhag = 5L RUNAE 0.87~1.10
OB 15 9.7 0 0o 78 Z 8] (W3 3), RPARTNEIELFT TR, FERN
20 821 0 0 664 AJ LLZE o
25 772 0 0 603
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Table 3 Linear ranges, regression equations, MLOD, MLOQ and ME for four analytes
Compound Linear equation R? Linear range/(ng/mL) MLOD/(ug/kg) MLOQ/(ng/kg) ME
TEN y=49713x +14733 0.9999 0.4~50 0.06 0.2 1.05
AOH y =35642x - 18827 0.9995 0.4~50 0.06 0.2 1.10
AME y=279899x +435525  0.9993 0.2~50 0.03 0.1 0.87
TeA y =46978x - 32635 0.9999 0.5~50 0.10 03 0.96
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Table 4 Recoveries and precisions of the method (n=6)
Spiked level (n=6)
Sample ~ Compound IxMLOQ 2xMLOQ 10xMLOQ
Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
TEN 102.5 49 98.4 14 97.7 1.1
AOH 93.4 1.9 95.6 1.5 95.5 1.5
Mooncake

AME 90.4 6.4 94.2 1.9 98.3 1.2
TeA 83.2 1.5 86.5 3.9 88.0 2.9
TEN 94.7 3.8 96.3 1.6 98.2 14
AOH 94.9 2.5 99.2 2.2 105.3 1.3

Bread
AME 93.6 3.6 94.1 2.0 93.9 1.8
TeA 87.9 2.8 89.9 2.1 91.2 2.0
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Fig.4 Chromatogram of sample
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