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[ Abstract] Objective Establishment of an isotope dilution-ultra performance liquid chromatography-tandem mass
spectrometry (ID-UPLC-MS/MS) method for the simultaneous determination of five alternariol mycotoxins in chestnuts.
Methods The optimal mass spectrometry conditions for the five target compounds were determined through parameter
optimization. The chromatographic peak elution of the target compounds was analyzed, and the optimal chromatographic
column and mobile phase were selected. The extraction efficiency of different extraction reagents was compared by recovery
experiments to determine the optimal extraction reagent. Finally, the established method was validated. Results The
method ultimately used acetonitrile-water-formic acid (70 + 29 + 1) as the extraction reagent for sample pretreatment. A
BEH C18 column was used with a mobile phase of acetonitrile -0.15 mmol/L ammonium bicarbonate. The matrix effect
of the method could not be ignored, and the internal standard method should be used for quantitative analysis. The limits
of detection (LODs) for the five alternariol mycotoxins ranged from 0.10 to 0.50 pg/kg, and the limits of quantitation
(LOQs) ranged from 0.30 to 1.50 pg/kg. The recoveries ranged from 80.1% to 111.7%, with relative standard deviations
(RSDs) ranging from 2.3% to 8.2%. The correlation coefficients were all = 0.999 0. Conclusions This method is simple,
rapid, and accurate. The linearity, precision, and recovery meet the methodological requirements, and it is suitable for the

simultaneous determination of five alternariol mycotoxins in chestnuts.
[ Keywords] alternariol monomethyl ether; ultra high performance liquid chromatography-tandem mass spectrometry;
isotope dilution; chestnut
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Fig. 2 Chromatograms of five alternariol mycotoxins
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Table 1 Mass spectrometry instrument conditions and retention times of each target toxin

RRAK PR B B 1) /min A8 7/ (m/z) PRI (m/z) QLHE/NV CE/eV Q3HJE/V
TeA 9.928 196.00 139.05 10.0 18.0 22.0
196.00 112.05 10.0 28.0 17.0
AOH 10.277 257.00 146.95 13.0 33.0 24.0
257.00 212.05 10.0 28.0 20.0
AME 10.836 271.10 256.10 10.0 22.0 25.0
271.10 228.00 14.0 31.0 22.0
TEN 10.453 413.20 140.90 12.0 17.0 12.0
413.20 271.15 12.0 19.0 16.0
ALT 10.288 291.00 186.20 14.0 25.0 17.0
291.00 214.10 14.0 20.0 20.0
13C-TeA 9.929 206.15 117.10 10.0 25.0 19.0
13C-AOH 10.278 271.00 156.10 13.0 32.0 26.0
13C-AME 10.829 274.15 254.95 14.0 32.0 25.0
13C-TEN 10.456 41630 217.20 15.0 24.0 21.0
23 REGRA @ EFE(R2) ®BESEMRIGR  ZE7 A K: TeA. AOH. TEN Ml ALT K -F 24 % it

FXF T2 i 70 55 B 2R IO AE R I 5 AR R BB, BT
TR 2 —K —H R (70+29+1) Al H B —/K — 1 R
(70+29+1) 2 Ff A [] 32 B 77 A 42 3% 26 3 AT 40
M, R R R bR EL i . 248 ] 2 s — /K — T B A
RPERCGRANEN, ST HREE R B RN
80.5%~97.8%; 1M K F H i — /K —H R 42 BB, 1)
TEN [N 51.6% AME KRS RA 55.9%,
oy R SO0 R . DR A SE G SR 2 B — 7K —F
R (70+29+1) 1E A2 B A1

2 2 MAFERBUEFIRIULE%
Table 2 Extraction efficiency (%) of two different extraction

solvents
R LK (70+29+1) F K- R (70+29+1)
TeA 80.5 80.3
AOH 97.8 70.2
AME 80.3 55.9
TEN 86.0 51.6
ALT 89.5 72.5

24 ABFZEME)SH(£3) SHERTR
o1, TeA. AOH. TEN HI ALT 4 F = A= J Jo7 101 1] 2%
N, HH AME 77 4B 2 5t 38 5 250N, o 44 & Aok 4y
T, 4 FhAS [R] b B A S 5 5T BT 5 8000 R AU

BNy BN —54.5% —24.5% —43.7% F1—22.7%,
AME )3 RN AE 12.1%~24.0%. ALT TEH b5 A]
ISR, BT ALT 5 AOH iy 5 J5i 2% o7 8 A — 3,
IR A J7 6 T ALT B 5 848 1 13C4-AOH #E 4T
AR HE T 5.

T35 PO HETE E R EIR RRE%

Table 3 Matrix effects (%) of five alternariol mycotoxins

o AR i -
RER S 341 SRR
3113 N VN HeLT
TeA 519 596 575  —49.0 -54.5
AOH 246 282 258  -19.2 245
TEN 405 470  -465  —409 437
AME 22.1 15.9 12.1 24.0 18.5
ALT 216 256 228 209 227

25 HEWEMEEHRFEE(E4) VUM NE
JA, 43 0 S s m AR B B 3 N IR FE (TeA.
AOH kR ¥ FE 4 4.0. 10.0. 20.0, AME A1 TEN i
¥Rk FE )9 0.4, 1.0 A1 2.0 pg/kg, ALT fnAR K & AN
2.0, 5.0 1 10.0 pg/kg) {00 Ax [\ U 25, ~F 47 I 58
6 Ko ASZEG 1 BISCR N 80.1%~ 111.7%, AHXT bR
HEW 22 (RSD) N 2.3%~8.2%. J7 v2 [ ¥ 25 B Al [i]
WA A2 A3 A A (R B3R
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T4 5 BRI R R NAR PR SR EE (n=6)

Table 4 Recovery rate and precision of five alternariol mycotoxins (7#=6)

HELK fbr &/ (ug/ke) [Tl 223 /% TR % RSD/%
TeA 4.0 80.1~105.2 93.1 7.2
10.0 83.0~100.7 92.3 7.0
20.0 84.2~99.9 92.7 29
AOH 4.0 80.3~105.7 91.7 7.2
10.0 82.9~105.1 92.2 7.5
20.0 84.4~98.0 90.4 23
AME 0.4 80.7~97.4 89.4 5.0
1.0 89.6~107.3 99.5 6.8
2.0 81.6~104.4 93.0 7.0
TEN 0.4 88.1~109.0 99.9 6.7
1.0 80.8~101.3 91.0 6.0
2.0 84.0~99.7 92.1 3.1
ALT 2.0 89.1~110.7 92.4 8.2
5.0 81.3~108.3 90.5 7.2
10.0 94.7~111.7 103.1 53

26 HEBWMIAA, MEARH. REBRATE
(k5 SMHTHEMERRTAEURENGSE
RIFHZMH LR, R REI KT 0999 0. 5F

B0 8 T # [ LOD A 0.10 pg/kg~ 0.50 pg/kg,
LOQ A 0.30 pug/kg~ 1.50 pg/kg. P A Sz 6 (1) £k
PEIR AR o B 5 7 B PR 2598 A2 70 dsn 0 1 225K

RS AR MR AL R IRAERR (n=6)

Table 5 Linear equations, correlation coefficients, limits of detection, and limits of quantitation of the method (n=6)

HERLW AUy HHK R Hur LOD/(pg/kg) LOQ/(pg/kg)
TeA y=0.009 81x+0.002 88 0.999 9 0.50 1.50
AOH y=0.073 79x+0.056 96 0.999 4 0.20 0.60
TEN y=0.097 14x+0.003 36 0.999 6 0.15 0.45
AME y=0.054 47x+0.006 17 0.999 9 0.10 0.30
ALT y=0.067 17x+0.011 24 0.999 6 0.30 0.90

R G347 2 I3 L.

SR (IR BT B AR A I o 3 AR
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7y B AN FAR, 11T Cpq L iEAERT 5 Fh 22 BEH 55 14
F A SRR AR AR, AR T 75 R B BEH Cyg
A M H AR
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TEN F1 ALT 4 i 52 B 760 57 T8 2= 77 A= 117 28 Joid 10 1) 2k
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A B0 B B 2R R A SCERAE Y B . LOD 1 LOQ
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X R 3 Bl A B 10 A B & 0 E U7 v, AOH.
TEN 1 AME ] LOD 43 7l 24 0.5+ 0.5 #1 0.1 pg/kg.
A S 43 5] AME [ LOD {5 —#¢, H 4 2 Fh H
R 1) LOD ik T %R i - Zhou J 2P B 5T T 4K
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