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Abstract; Objective To develop and validate the ultra high-performance liquid chromatograph coupled with mass
spectrometry ( UPLC-MS/MS) method for simultaneous determination of 16 mycotoxins, including aflatoxins, ochratoxins,
trichothecenes, fumonisins and so on. Methods Five grams of the sample was extracted with acetonitrile/water/formic
acid (79: 20: 1, V/V). After centrifuged and diluted, the extraction was separated by Cortecs C,; (100 mm x 3.0 mm,
1.6 pm) analytical column under acetonitrile-0. 1% formic acid gradient eluting, then was determined by UPLC-MS/MS.
Dilution isotope internal calibration was used for qualification. Results The result showed good linearities (0.05-
200 ng/ml) for 16 mycotoxins in the certain correlation ranges with the coefficients all above 0.99. The limits of
quantification ranged from 0.1 to 50 wg/kg. The average recoveries of 16 mycotoxins at three spiked levels ranged in
72.67% -126.92% with relative standard deviations of 0.15% -16. 83% . The accuracies were acceptable by detecting
natural matrix quality control samples. Conclusion The method is rapid, simple, sensitive, reproducible and accurate for
simultaneous determination of multiple mycotoxins in cereals and products in routine laboratories. It meets the the

requirement of mycotoxins monitoring in relative food.
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Table 1 ~ Mass spectrum parameters of 16 compounds
of mycotoxins

HEGE Esirz, BT FHET O MES HEfld {/‘riﬁﬁﬂl

TR /(m/z)  /(m/z) E/V /Y [i]/min
AFTB, +  313.1 285.1%/241.0 20/35 37 5.78
AFTB, +  315.1 287.1%/259.0 24/30 42 5.26
AFTG, +  329.1 243.1%/214.0 20/28 36 5.24
AFTG, +  331.1 313.2%/245.1 24/30 36 4.76
OTA +  404.1 239.0%/358.1 27/13 21 9.52
ST +  325.1 281.0°/310.1 31/25 33 9.69
NIV - 357.2 281.2%/311.2 11/11 15 1.65
DON +  297.1 249.1%,203.1 10/16 20 2.51
3-ADON +  338.5 231.1%,203.1 13/13 17 3.92
15-ADON +  339.3 137.0%/261.1 7/9 18 3.82
T2 +  483.8 305.1%/185.0 15/17 15 9.18
HT-2 +  425.3 263.07/245.0 12/12 13 6.74
ZEN - 317.1 175.1%/131.1 24/30 44 9.50
FB, +  722.5 334.27/352.3 40/32 42 5.36
FB, +  706.4 336.3"/318.3 38/38 40 7.22
FB, +  706.4 336.3"/318.3 38/38 40 6.50
3 C-AFTB, + 330. 1 301. 1 20 37 5.78
3 C-AFTB, + 3321 303. 1 24 42 5.26
B C-AFTG, + 346. 1 257.1 28 36 5.24
B C-AFTG, +  348.1 330. 1 24 36 4.76
Bc-oTA + 4241 250.0 27 21 9.52
BC-sT + 343.1 327.1 25 33 9. 69
BC-NIV - 3260 295.2 11 15 1.65
3 C-DON + 312.2 263.2 10 18 2.51
BC3-ADON  +  356.2 245. 1 13 17 3.92
Be-T2 +  508.3 322.1 15 15 9.18
BC-HT-2 +  464.3 278. 1 13 13 6.74
3 (C-ZEN - 3351 185.1 26 42 9.50
B C-FB, +  756.5 356. 4 40 42 5.36
3C-FB, +  740.5 358.4 38 40 7.22
B C-FB, +  740.5 358. 4 38 40 6.50
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Figure 1

Effect of mobile phase on ionization of 16 mycotoxin

compounds
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Figure 2 Effect of organic phase in extraction solvent

for 16 mycotoxins recoveries
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Figure 3 Effect of formic acid in extraction solvent for

16 mycotoxins recoveries
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Table 2 Linearity, matrix effect and LOQ of 16 mycotoxins in different food matrices

o LR () ER 8] INZE Ky J5 {8 T T £
LOQ/(pg/ke) ME/%  LOQ/(pg/kg) ME/%  LOQ/(wg/kg) ME/%  LOQ/(pg/kg)  ME/%
AFTB, 0.997 2 0.1 134.0 0.1 80.6 0.1 33.4 0.1 66. 5
AFTB, 0.998 4 0.1 117.3 0.1 70. 4 0.1 27.3 0.1 65.3
AFTG, 0.993 6 0.1 135. 1 0.2 66.3 0.2 31.3 0.2 67.3
AFTG, 0.998 2 0.1 105. 2 1.0 84.7 1.0 30. 8 1.0 68.6
OTA 0.997 0 0.2 134. 1 0.5 85.0 0.5 73.7 0.5 75.4
ST 0.997 7 2.0 224. 4 5.0 79.9 5.0 73.1 5.0 70.0
NIV 0.999 7 50.0 58.5 35.0 89.5 35.0 68. 1 35.0 86.3
DON 0.999 6 10.0 94. 8 5.0 112.2 5.0 103. 1 5.0 96.7
3-ADON 0.997 2 10.0 93.5 6.5 91.7 6.5 104.0 6.5 97.6
15-ADON 0.996 8 10.0 90. 3 7.5 90. 3 7.5 103. 4 7.5 105.2
T-2 0.992 0 2.0 76. 8 2.0 79.6 2.0 72.0 2.0 84.0
HT-2 0.998 9 20.0 96. 1 25.0 77.0 25.0 111.2 25.0 56. 8
ZEN 0.997 2 5.0 108.0 5.0 60. 1 5.0 281.4 5.0 248. 1
FB, 0.998 7 5.0 112. 1 10.0 91.8 10.0 81.9 10.0 94.7
FB, 0.998 2 5.0 176.3 10.0 93.5 10.0 80. 0 10.0 71.5
FB, 0.998 5 5.0 135.2 10.0 93.7 10.0 76.8 10.0 88.7
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(ETRANTTROR (B E R =T I | A 5 =i [ LN
FAR A bR W, AT R MO A, Es R I
3f5EMEME L (S/N =3) 1 10 fi5 {5 MLtk (S/N = 10)
IRF AR SE B 0 AR A D 5 1 A A PR (LOD) 55 LOQ,
ZERILF 2, 16 FhE R R LOQ #4% T 3 [ A1 Rk

R T R B AR DT kAT LA R F O
75 =
2.3.3 GRS K%

A3 03 L AS I T OK Ry /N2 Ry | {8 T T
FIAE R 25X G, AR 5 3 AN B AKOE 1Y 16
MEFHFEZRAERR TR,
R A AR KT 3 YOPAT IS, s ik BE | [0l
UL ROKE 5 B UL AR 3.0 ks MR AE 72.67% ~
126.92% Z 8], A1 % A5 i I 22 (RSD ) 24 0. 15% ~
16.83% 445 BR 2 1 B % T 22 B0 o 25 Ay 3k [l
W F1 RSD (E RS

3 16 MAEGREERFE MBI EYCRSR®E (n=3)

Table 3 Recoveries and precious of 16 mycotoxins in different food matrices

oy TR K EoKH INFE Ry J7 {5 1 ik
. /(pg/kg) R/ % RSD/ % W/ % RSD/ % e 3/ % RSD/ % %/ % RSD/ %

2.5 98. 68 16.75 101. 33 1.56 111.17 9. 69 111.33 4.15
AFTB, 5.0 94.74 11.16 102. 58 1.47 113.17 1.93 98.17 1.25
10.0 102. 63 11.16 97.38 3.18 102.75 2.97 100. 29 3.55
2.5 94. 62 3.26 105. 67 7.65 108. 67 9.01 93.17 5.41
AFTB, 5.0 95.77 4.90 98. 50 5.44 108. 17 7.46 102.58 3.46
10.0 113.08 3.26 98.58 5.20 110. 13 5.71 102. 92 3.65
2.5 106. 58 5.58 85.00 10.79 102.50 4.39 92.83 10. 56
AFTG, 5.0 104. 21 2.23 115.17 10. 55 117.50 9.29 106. 33 2.92
10.0 102. 63 11.16 104. 33 8.55 111. 00 1.98 104. 00 6.30
2.5 121. 15 8.16 101. 83 10. 41 108. 50 10. 43 94.50 6.65
AFTG, 5.0 103. 85 6.53 103. 08 10.79 110. 42 3.49 84.83 6.89
10.0 117. 69 16.32 89. 46 6.77 103. 83 2.54 90. 33 4.39
2.5 106. 52 15.37 96. 00 4.90 106. 17 8.49 103. 83 5.58
OTA 5.0 91.30 6.15 97.92 6.18 104. 50 1.94 100. 25 9.98
10.0 95. 65 12.30 93.21 6. 68 105. 58 2.15 100. 46 3.11
10. 0 98. 44 6.63 100. 83 7.58 98. 83 4.09 85. 67 8.23
ST 20.0 96. 09 3.31 88. 42 8.99 96. 08 10. 07 93.42 5.57
40.0 98. 44 6.63 82. 00 3.64 98.08 2. 64 89.17 9.82
500 103. 55 2.69 90. 50 9.12 88. 00 7.28 106. 00 10.25
NIV 1 000 92.54 16. 83 109. 50 12.52 85.75 2.43 79. 00 9.13
2 000 87.68 1. 12 72. 67 10. 39 89. 08 3.92 89. 50 9.93
500 103. 51 1.52 101. 50 4.22 90. 17 4.77 87.00 5.92
DON 1 000 100. 50 0.18 100. 08 2.76 93.42 4.26 84.42 4.76
2 000 104. 83 1. 19 87.42 7.41 88. 83 2.77 83.21 4,72
500 107. 86 4.23 107. 00 5.39 106. 67 3.46 104. 33 1.94
3-ADON 1 000 103. 33 0.15 110. 83 8. 10 111.83 1.31 107. 83 3.92
2 000 106. 73 6.99 107. 71 8.98 105. 83 5.66 109. 75 2.43
500 9. 12 3.75 97.00 4.22 108. 33 11. 46 91.17 11.84
15-ADON 1 000 93. 67 5.48 104. 58 9.80 105. 67 3.01 90. 50 6.94
2 000 92.45 2. 60 105. 42 12. 05 107. 25 5.42 96.21 4.87
25 109. 41 9.98 100. 17 9.19 103. 00 6. 45 93.33 4.42
T2 50 107. 65 2.50 100. 42 8.61 108. 00 0.83 97.25 8.04
100 118.24 7.49 92.79 2.95 103. 42 2.38 94. 25 4.47
50 108. 87 2.05 85.50 7.87 95. 67 5.51 100. 83 9.69
HT-2 100 102. 58 1.37 78.08 8.09 126.92 7.64 118.50 5.07
200 99. 68 16. 42 101. 54 8.39 110. 21 5.24 105.79 7.88
30 89. 44 10.21 116. 67 9.75 101. 00 10. 90 91.17 7.78
ZEN 60 98. 61 13.75 83.67 7.80 104.92 10. 03 81.58 6.35
120 94. 17 0.39 84.67 7.94 100. 46 3.27 98.33 8. 62
500 110. 75 9.69 100. 17 0.25 108. 50 5.52 107. 83 0.88
FB, 1 000 96. 88 11.34 106. 58 4.29 105. 33 3.43 107. 00 1.86
2 000 100. 39 5.91 100. 21 1.75 106. 75 6.43 102. 25 0.58
250 110. 84 5.11 103. 67 0.53 108. 67 7.00 109. 83 2.94
FB, 500 103. 31 1.28 100. 92 9.59 106. 00 5.43 107. 83 3.75
1 000 93.98 11.93 100. 46 1.91 100. 58 3.26 109. 71 0.91
125 106. 00 8.77 107.33 2.57 104. 50 0.16 108. 50 3.48
FB, 250 108. 33 3.97 103. 00 1.72 103. 83 5.06 108. 92 1.31
500 83. 88 3.12 101. 08 2.6l 102. 88 2.31 100. 42 2.38
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2.3.4  fEWE DAk, IR AR [l e K e A4 A v 9 o 36 Tk T AR Ty

B — A Bk 77 1 B I A R S R AN R
M7 T FAPAS fE 77 % 9IE £ K K¢ & (T2298QC FiI
T04230QC) , Z5 Rk 4 frox. 458 Bm, Afrfes
Y 5 (ELE 7 b 7 8 RN, L3 G AR 78 v 67 fEL, 3%
RIS 5 % 0 A 5

# 4 TFAPAS FifE e i Kl 4528 (x = 5, ng/kg)
Table 4 Validation results of mycotoxins in FAPAS quality

control samples

FAPAS(T2298QC) FAPAS(T04230QC)

[aex?] : —— - ——

LioR1IR (N bR (H LioaIUR(EN LGV )
AFTB, — — 6.48 6.82 +3.00
OTA 5.44  7.49 £3.30 5. 44 7.49 £3.30
NIV 115 97 £42 — —
DON 737 774 £257  1.53 x10° 1.47 x10° £0. 444
3-ADON 163 176 =73 — —
15-ADON 182 189 +78 — —
T-2 115 163 +69 — —
HT-2 214 221 =89 — —
ZEN 414 417 152 198 182 +75

T - — R BT RE S IE S P R 81 % AR 7R
2.4 I3 I SEBRAE bR

K ARG 7536 % 30 43 T oK By /N2 by 5 Al
T AT AL KR A BEAT A . 2SR R, JEAR Y NIV
DON, 3-ADON | 15-ADON, AFTB,, OTA | ZEN ST,
FB, \FB, DI FB, 4 11 R 35 5K, HAl 5 R
Krth o ERFEG I 10 B B E R R A, Horp
AFTB, OTA F1 ST £ 1 & & % ik, DON #1 FBs & &
ORGSR o W/NA A | T AL A0 5 {8 T I 2L DON
NIV PP ECR B 2R 75 G 3, JE Al A & Wk i 4
Ao X7 T 5 EL R By B R R R A UG
B, 75— 75 AR 1 56 P 32 T 6 R D7 6 TR AE i 45 2k /N
22 Foy il i, G T LR TR R 2R S N2k b I
ARG EWR R M RLE . WEREATRIE H, A
B E KB IB JE/INAE By BE i, DON 5 4 20 A 29 850 )
Z o XL RE 5 A AR W) A 3t 3 R BT LA R W ) S s
i AR A KR . R GB 2761—2017( £ i %
A AR B A R R AR ) b A R
H DON BREEN 1000 e kg RIRLAE 15 i T Kk RE
it DON i Ko tH i fl O 27 ~ 596 ng/kg, Jo il A #f
fivo T 1S {73 /NAE Ky B DON 5 48 4 i) ¥
1S ~1 673 wg/kg, Hod A7 2 4 /NZE B b it F2 {7y
7 A58 T i e BIR R

3 N

AL R ] — 20 S g Ak ik, 455 [l 00 3 B¢
VA HEST T PR U T M E O AT A W S G
16 Bl LB 2 2 A WO (3l - R R B0 O vk o ATk
XA A @ K A AR T AT A B

VA SERE R B B o AR 7 1k A T 3 o3 A i
(], 2 e KT 7 3 1) B 858 A B 5 NG ) 1 T Ak B A
Bl T AT AR B AR A AR B R BR iR
P8 o HET =H DUMAF BRI T5 vk AR 0705 BRAT A 3
T R I T 7 R PRk L SR [ I AT S A
Wy e FCAf) ot v 22 0T T AR B A T R L S 0
PR ERE B T A R R R R TS
DL 2K
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( L4255 646 51)
(S)FZFXH., ZGORARCERARRIKMGAETK, £EBRGGHRTEAFKAER 2B LFZ
PR TR e 4 ik R AL A R
()T L&, ZHRAAETH-THEEE R4 (EVOH) A g o9 BB AL, T 3G A g 09 o F 2, %
AT 5 0 b5 B 5 &L, A 3G SR ARG AR An T AL A2 P GG b R 4k e T AR B AR

(Z)EMEZEFR, Az REEe EVOH ik A ab 4 8 E R A2 100 C, Az R otk
EVOH 5 & #& b9 EVOH iR ad, &tk EVOH 43 R34 20% 4% A 8 B L IR4 .

S N,N,N' ,N'-m(2-2RL)T B

(=) HFFHXH, NNN N-w2-2RA) T _BEFRETAGERKR, FHEH 1.24 g/em’ I 5 A
110C, £ R T2 A5 2D ARMNf BN EZYRA TLREMABALRE,

()T, ZHRAELAHORBEAN, LEZLXEAMPEFANOEZ L L EABLR N, & 4 X H
%A
(Z)VEREEFR, AmTEZYROLEERTFEALA , ARATHRE, RARA THEMEELY LR T R
seAe L AL R BERFART 2] C,EREBLEMTITRALE, £5 T 28 AT 121 C iR E T4 af 1)
FAFABIE 2 B,

L N-(BATLR)L =T =4

() HFFFH, N-(FBATHE) T == Tk =44 # 4 HEDTA, 4 22 3k & h B 4K, 48 %+ %5 B 1. 285
g/em’ (20 C) , 2R GE R PIEME A 480 g/L(20 C) w3 B 34, R H A A KM, £BRDHZFEZHM
AEZ M R TR Su B Ak R 4 A SR AT AL BB ok | 18 B BRI R 3R 4E BT 50 BT R 0 5N R S 4 ik R AR e 4K
OHEZY A A
(D)2 ETh, ZHREARERAFIBRFAES AL  RERGALERTHELE B TH
B a2 E BT P B R A R, ARER A R IR A # AT,

N FRA LR E R RS Y

(=) HFHIA, ZHRARERK, FHEA 1.02 g/ecm’, Z WK S I GB 9685 +  JA MR &4k
R BAMA AR B R A AR FER LA RRY RERPAR T, 2ERR L HFRAHMEZL
PR TR e A ik R 4R e SR AR AL ) S, 4R B BRI ORC R A A T L SN R e 4 R OR AR AR SRR ) R R
$,
()L LW, TR RAERIKAE T P ol aA, BA RAFE G A f 42 7 6 784k

(T 555 744 50)



