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Comparative study of cation and anion ionization modes for detection of
deoxynivalenol by ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To compare cation and anion ionization modes for determination of deoxynivalenol (DON)
by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Method Samples were

dealt with different pretreatment methods, and DON was detected by UPLC-MS/MS through cation mode and anion

mode. Results The linear range of cation mode was 1~900 ng/mL with r=0.999, and accuracy were 3.1%~4.2%.

The linear range of anion mode was 2~800 ng/mL with r=0.995, and accuracy were 3.5%~4.8%. Quality control test

results were within the scope of the standard values of quality control sample. Conclusion The cation mode is

better than anion mode, which has higher sensitivity, wider linear range, and is more accurate and reliable.
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Fig. 1  Structure diagram of DON
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25.4 pg/mL)(3E[E ROMER A d)); I (tigal, 3
Merck A H)); HR LR (igal, IBAF]); HBaikEE
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22 RWgHE

Waters #8 = 20 0OR] 6 1% B3 BCTR E BE A (04 Waters
ACQUITY UPLC., Waters Xevo TQD, ZE[E Waters /A ));
HS501D ERZGIR A4 E IKA A F]); COIAC 5004 #!
DON 4 f3 35 AT (B # ] ROMER /A #]).o
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IEB T @it ACQUITY UPLC BEH CishE(2.1
mm x100 mm, 1.7 um); HEf: 38 C; FEREHE: 12 C;
HEREIARFH: 8 uL; Wii: 0.45 mL/min; FEIAH A: 0.1% P 2
WG shAE B ONE; WAAEELE IR 1.

e 354 ACQUITY UPLC BEH C g (2.1
mmx100 mm, 1.7 um); #f: 38 C; #EMERE: 12 C; it
FEAR: 8 uL; W 0.40 mL/min; WBIAH A : 7K, WA
B: M, WEAHBEE LR 2.

x1 EBFEARESSHEEES
Tablel Gradient condition of theliquid phase separation by

cation mode
BsF [11] (min) A(%) B(%)
0.00 92 8
1.00 92 8
2.00 20 80
3.00 20 80
4.00 10 90
5.00 92 8

®2 ABRTFEARESBEHERG
Table2 Gradient condition of the liquid phase separation by

anion mode
Asf 18] (min) A(%) B(%)
0.00 92 8
1.00 92 8
2.00 70 30
3.00 70 30
4.00 10 90
5.00 92 8
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IEE T BT EST; BAEHIE: 29k, BT
JRIRFE: 150 °C; HEFLRMRA R 50 Ly BUEHISEE:
460 C; JBLIARI AL 800 L/h; FUht S Hr #IRT ik 43 Bk %
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1: 12.0; @ TEAHE 10 14.7; BTFHER 1 0.0; R4
PR 2: 10.5; ST PERE 2: 15.0, BT RER 2: 0.4

TP B YR BSI; BAIEHIE: 235 kV; B
TR 150 C; #iFLWARFE: 50 L/h; BEF<R
B 360 C; WEIAEFISHE: 660 L/h; JRE /Do 845
BEE 1 11.0; S BTEAPEE 10 15.0; BFRER 1: 0.5; {0
HOPER 2:9.6; WAESPER 2: 14.9; BT HRER 2: 1.0,
233 HEmATaE

FREL S g ¥R T 50 mL .04, JA 20 mL K, iR
A1, 123 60 min, PRIGAEE 60 min, FE 432, 10000 r/min
BD 10 min, IERGS B EEAF 4R g AR, BELUEW 1.00 mL
iif DON #iEspfitt, A 3x0.5 mL FIEERL, BEMIMTE
50 CTHFHAARMKT, EBFHEN DON IE & FHi F A7
L NFRE IR 100 uL F1ZHE-0.1% P BRI (5:95, V:V)900
uL, WREEIRAT, i3 0.22 pm BEME, LIRS . AR
DON 1 & FH A R 2= AR W 100 uL FlZJE-10
mmol/L Z RS (20:80, V:V)900 uL, iWAEIRS), 1t 0.22
pum JEME,  FHLINRE .
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DON(ESIFRUESE FI (1000 ng/mL): W3t DON #7 i
IBRTE 100 pL, F/KFEREFHEZ S 10 mL, DON(ESD)
[F43 2 AR TR (254 ng/mL): WL H R 25 NARAREVA IR
50 uL, AKMRIEERZE 5 mL,

DON(ESI)FR Ui F# (1000 ng/mL): "&H DON #5ift
VST 100 uL, FIZKEZZE 10 mL, DON(ESD)[FIf 2 AR {#
FHW (254 ng/mL): W HX R0 2 NARPRIER K 50 uL, K
MBITELAZE SmL,

EB R 2SI 1000 ng/mL AR A FHH 1.
10, 100, 300, 600, 900 uL, Jil 100 uL DON(ESI")[F]{i 2
WERE W, FIKERZE | mL, FREWE R 1. 10, 100,
300, 600, 900 ng/mL, ¥ 25.4 ng/mL AN F5 .

T TR 23 B E 1000 ng/mL AYFRIE TR 2.
20. 200, 400, 800 pL, fill 100 uL DON(EST)[RIf 2 H#%
AW, FARKERZE | mL, ARBORE R 2. 20, 200, 400,
800 ng/mL, 1% 25.4 ng/mL AR,
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Fig. 2 Standard spectrum of DON by cation mode
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Fig.3 Standard spectrum of DON by anion mode
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IEBFRA: RS TN X AR IE T 51 4 5 R,
N BREEVER IE 2R, IB1H 5 2 R Y=0.0373744X-0.0467061,
RAEAHIE R BTN 0.9997,
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Table3 DON and *C5-DON mass spectrometric parameters by cation mode
sy’ EE BT (mv2) HEFLHE (V) FBEF (M2 T RE R (V)
249.0168* 10
DON 297.0319 32
203.0266 16
13C,5-DON 312.0952 31 263.1225 12
T
# 4 HETFHEN DON #1 BCys-DON Rik S #
Table4 DON and *Cs-DON mass spectrometric parameters by anion mode
sy BB (m/2) HEFLHLE (V) FETF(mz) fili 8 BE 5 (V)
265.1625% 10
DON 295.0960 32
138.1054 16
13C5s-DON 310.0000 26 261.0000 16
R T
322 KMTLEEA TR
XF DON FRift RSN RN MEAT L TRt At T 4 & R

g, IEE TR 1~900 ng/mL JEFEIN EA R
ZPERR, LL3 fEEMETT, KR 0.2 ng/mL, B+
FETE 2~800 ng/mL N AA RIFIVLIERR, L3 A
W T, & HBRY 0.5 ng/mL.
323 AFEERE

SPAELE . 1B AU T L DON ARifE TAEVAR, 47
FIHEFE 8 uL, 1E 6 REE R, BOFWEHFITIHE, 45
WL3% 5. IE BB F 0 A X BR UE fW 22 (relative  standard
deviation, RSD)43-5 K 3.1%~4.2%F 3.5%~4.8%.

®5 IE. AR FEAEBEERENLER(=6)
Table5 Accuracy tests comparison of cation mode and anion

mode (n=6)
" 50 ng/mL 500 ng/mL
(5
U THT FR RSD(%) EpA RSD(%)
IEBFH 194 42 2085 3.1
8 TR 127 48 1353 3.5

33 FRIEie
PRI 6 O REREAL, F0) 5.00 g, 3 3 Fi E B TR 52
OO IR EE, 3 0 FR B S IR Ty AR B, Ay )RR 8
uL, 255Uk 6,
%6 DONI ., fABTFHERFEEERLE

Table6 Quality control comparison of cation mode and anion
mode of detection of DON

" i 2% SRS F5(E SRS REARAE(E
(5
(ng/ke) (ng/kg)
1E B R 1275
R 1431+256
1 8 TR 1235

A SCAE S 2 SCHR T B AL E XA o DON I 5
Hikfr ik, HE T DON By UPLC-MS/MS MJ1E., HiET
Wi, @I R X & B DON 1) UPLC-MS/MS HJiF | 11
2 PR AR ER L a7, P AT AE SEPREAE h AR B
BB S AR R, HIE B AR A LR Y R
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