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Optimization of determination of deoxynivalenol in foods by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To optimize the method for determination of deoxynivalenol in foods by ultra
performance liquid chromatography-tandem mass spectrometry. Methods After crushing and homogenizing, the
sample was extracted with 70% acetonitrile formic acid aqueous solution by vortex immersion and purified by
PriboLab affinity column. The mobile phase was acetonitrile-0.05% ammonia. Waters BEH C;g (2.1 mm x 100 mm,
1.7 pum) was used for chromatography separation. Then it was determined by ultra performance liquid
chromatography-tandem mass spectrometry with multiple reaction monitoring mode and quantitative analyzed by
internal standard method. Results Deoxynivalenol had a good linear relationship (+*=0.9995) in the concentration
range of 5.0~150.0 pg/L. Addition recovery rate was 93.4%-101.6%, and relative standard deviation was

1.41%—3.54%. The control sample detection value has a good reproducibility and accuracy within the allowable range
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of reference values (569+60) pg/kg. Conclusion This study can improve the detection ability of deoxynivalenol.

This method is accurate, reliable and convenient, and can meet the requirements of experiment.

KEY WORDS: deoxynivalenol; quality control sample; ultra performance liquid chromatography-tandem mass
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T8 42025 6 Bk 7 1 5 5 (deoxynivalenol, DON) X FRAX
BHR, EEHRSYIIFEF. graminearum)FIH#H G4 I (F.
culmorum)Z P ST L AN L K ML R
KPP, DON SRR H WM —RI5 Ytk B R R, 251
EEHCNRE, WKk, J8Y5 . KB, Sl AERR R NR A
Ak R IR, R R i R G e TR, R
G5 922 A0 L T G A i KT, R R R B
I ST IR SEE, 73 5h DON Xl RGEA 20, A
BT S IO 7 A — s Bem A ). DON ™ i g 1) 7 A2k
fatRE, 5% EXF DON 75 Yl e 1 AR A9bRERR &, &
GB 2761-2017 { i A [E ZEhnife £ h EUM BE R R
WS T 44 2 FU 1) DON B BERRME S 1000 pg/ke.

FIRT, DON ARG J5 12 32 204 )2 (3500 5 125 (thin
layer chromatography, TLC)[9]\ il 6 4 928 W% Bft 7% (enzyme
A 35 1 (gas
chromatography, GO BB AH (5,155 (high performance
liquid chromatography, HPLC)!'">"3)| =5 350R0kH £ 1% - £ 36 i
%3 (ultra performance liquid chromatography- tandem mass
spectrometry, UPLC-MS/MS)!"*!31 £ 4l d DON FbRAER:
W70 E R ARME GB 5009.111-2016 (£ 528 4 [ b ife
£t e A R D T s i S Ak A A i YU,
S5 1 R IR R REORR €3 BRI BTk, (HIZ 5 EEAE A
BUALBRA R S 2% . R Jrid A, A
WFFER T AR G- R BT L X 2018~2019 4RI
G 2 A XU M I P A i R AT 22 B 2R AR AN A K S ]
DON JE#EFE Y HXT 434, % DON Al e i B8 = 5Lk
g0, B% DON IR Jr ik, AL SEm 261248,
U/ DON ARSI 15 22, LUSH R A 80k £ i oo e 4805 T
BRI E IR AR IS

2 MREREE

2.1 ¢ =/

TSQ Quantum Access Max i = R A (233 - 52 B T 1%
(% B Thermo Scientific 2% F]); XS205DU 43 # K F
(0.1 mg~220 g, Fi-+: Mettler Toledo 2> #]); KQ-500DE %ifi
R IR TR VA (B 1L T A S A 2 AT BN F]); Reax top A JETR
54X (7% ] HEIDOLPH /\ &]); PriboFast Multi-Toxin IAC 2
PEEFNGALAE . PriboFast MFC226 £ I fEEHLFE (Pribolab

linked immunosorbent assay, ELISA)!'"

I EAT]; 3HL6RI B RE & 2 m e R OHLON R R 2
FRABRAA.
22 RAFEMR

STD#3102DON  #3% # # i (100 upg/mL) .
STD#3101U"C,5-DON [alfii X AFR(25 pg/mL, Pribolab H
2w, Wl ZNE(@iga, £ Sigma-Aldrich 2y H]);
R tral, TN ), L TR A Arium
pro D1 27K b BRA AL A 1 25 85 7K o

E R &SNS : Aoy 16 MTisn
T O SRR RS, A OK L 28| A DON
e X6 I P RE (A201903, B201903)(#f V1.4 52 95 15 by 42 il
;BRI EERE(M15361D)(34[H Romer Labs 23 #l).

23 TWHE
23.1 HsEra

FERFRE 1~5 g M) o i W IRE 5 RS 21 0.01 @)
T 50 mL 0T, A 20 mL ZE-/K-FER(70:29:1,
V:V:V), WA 20 uL DON [Fl{i; 2 AR TAEW, W€ S min,
AR 20 min, PHENRZ R 30 min, % 2 SR TR
B0 HLEL 10000 r/min #5015 min, BB F IR T LA T —
PR

(1) @A BBUERAER, HERERERT O
HiE R 20%, 0.22 pm 3 UEAR

(2) BRI ER . N BAYILHES: &
BoE B 2 e sy, 2R TR 20% 05K
fiff, 0.22 pwm 1EUE, W ETE A 5

(3) B EH OEFERUNFTE: BICERER
FERAMRT, F/KE# G e e g b, RIKH PBS
2% WP S SR PR, R SR O ISR MR, PRI AR
T, I 20%Z K %%, 0.22 pum 14 3E, TR HEE R,
232 ARBIRIR Y ECH

% DON FritRE H ZNEFR R R 2.0 pg/mL 19 RN,
P 20% 25 KFBEZE 1.0 pg/mL brifefd FHR, A5
T —E ARG T 10 mL 258 Hrh, Bohlve s E
[l 5.0~200.0 ng/mL #RifERS, H 20%2JEE 4. % DON
M Z MR ZIER R R 0.5 pg/mL TAEW, 43 BIHEh4
HEF-20 °CEMHTF .
233 &L

Waters BEH Cjg #£(2.1 mmx100 mm, 1.7 um), #1ii
40 °C, FRshAIAREREVERL: A #1020, B 0K 0.05% 20K %
W, WA 0.3 mL/min, #EEEFHATR 15 uL, KLE Tt
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[8] 12.0 min. BENLAEF A: 0~1.0 min, 98%~98%B; 1.0~1.5 min,

95%~80%B; 1.5~5.0 min, 80%~75%B; 5.0~5.5 min,
75%~0%B; 5.5~8.2 min, 0%B; 8.2~8.5 min, 0%~95%B;
8.5~12.0 min, 95%~80%B.
234 kAt

A s R TG A M TR 2
T WA (multiple reaction monitoring, MRM), &5
T 500 °C, #5Fmi%s HLH H-2500.0 V, BESH 40 psic

3 HREHR

3.1 J\la%ﬁ:alﬂjﬁﬂﬁ

% DON  Je [RIE 38 PR 43 3 FH 2t o 22 Jo vk
500 pg/L, LA 10 pL/min (437 BAE 7 85 R T — U5E
TR EMEA YRR T, YT B BGR E B ARER
B RERE T, RN E R EEE T, T4
R B ST S AL, B nER 1 PR .

%1 DON REIZMAFRE MRM #R TR RILESH
Table1 DON and isotope internal standards detected in

MRM mode
B BET FET RERE SRR fERE
B (m/z) (m/z) /min 1A% 1A%
3C-DON 310.0 279.0 3.37 17 17
265.0° 15 15
DON 294.7 3.40
138.0 35 35

TE: BT

3.2 HREBUEFINIERE

SR T A HLER S5 KR FHRFUR & 78 IR IUE
FUREEIELLG, FEBUA I AR S A IRBULL N 1% F iR, A
FAC R EERE A TS0 A3 i, SEER S RANE 1 R, 70%4
K BB R A e = iA 5] 98%, 4Kkl 25%,
PESEIG AN FRRERE T 70% Z I KAE R FE Sh I R BUA ]

3.3 HmRHERIEE

AN TA) Fe B RE S T B R A Ak, BT
LR ER . HHGIT . Romer SEMAEXT DON Rl i poAE

B AR IR [l SR A A A I o, S S
R 2 PR, FEGBSE O AL R B SCBEAE T, 3 Ak
FIREIF TR 22 52, BB A A RCR AT B0, Rl
PG, 2 BT L RERE B A AL, X IS 56 h i 4%
TR R M AL

1201
100
80F

60

LR /%

401

20r

BT RS 4RICE (n=4)
Fig.1 Efficiency of sample extraction (n=4)

34 BENHERZELIENHE

RS AR IBUSL G, FIAEMMERF ZIES RS
T3 DON @i M BUERIZN, 5 mIE LR,
DON FrUEM) R e i 8 2~5 FFs, 12.5%H ks 751 K i
N, 25%0 ke B BRI RS A H, S0%E. 4 H B
A3 S4B, 100% JE A ] 7 B 15 O FEAR SE 2 i RS, DiAARE
WP EA BRI R X DON i 5 RA 4™ Y
RN

35 ZMXFR. BWE. BEERKREES

PRl RGNV R I8 vk B R ERE R, ) DON (2,
T 04 5 6 7 PR L 0 P e TR AR LA A AR AR, B iR
MEABFRETIRREI LR, 78 5.0~150.0 pg/L JEFENABITHY
RVEX R, RIEFFEN Y=0.072X+0.078, A ZE # H
0.9995, KPR} 5.0 ng/kg, ERFRM 15 pg/ke, REBIERE .

XiF T AR AT N 3 B B KRB A TR s 5, 4
FIdEAT 6 A/KTFME, 3k 3 Frow, FECEN 93.4%~
101.6%, FMFRAEMZE R 1.41%~3.54%, BEBIZ 7 AT
Bp R, R B R, IR .

#2 BLHRY% 0=3)
Table 2 Effect of purification/% (n=3)

64 Bl oE AR e Fi R R MR e F R Romer 3% FilfE
FE i 27k 2 - 2 2
L L A VT L e TLLL. & =—
FERK JRSD TR AR /RSD AR R FERL /RSD BRI R HAK JRSD SRS ER R
KAk 91/1.24 94/0.98 95/1.06 93/1.15
W% 95057 92115  92/138  97/0.34 94/1.04  94/0.96 96/0.46 95/1.12 95/1.14  95/0.48 93/1.12  93/1.47
ZRnt 90/2.34 93/1.89 0/0 91/1.89
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Fig.2 Chromatogram of 50 pg/L DON standard containing 12.5% acetonitrile
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Fig.3 Chromatogram of 100 pg/L DON standard containing 25% acetonitrile
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Fig.4 Chromatogram of 200 pg/L DON standard containing 50% acetonitrile
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Fig.5 Chromatogram of 400 pg/L DON standard containing 100% acetonitrile

HEGFREL M15361D s, 433K 3 Fide S it
PRy AL PR, tnER 4 AT LLE Y, BT R A I E (543~
586 pg/kg)ITEARMEIEAS S5 (H A1/ [ P (569+60) pg/kg,
of it AL L ) T R A

3.6 SEPRHEMAYNE
HRAE 3R X B G U RE S 2EA T DON A, 5256
Z Al DON HXF R e 4351k 208 ng/kg Fl 954 pg/kg.
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81 R4 M I 45 b 98.8% MK 1%, BN
15.2~664 ug/kg, HAMBIIFIERRE. 36 HFAHIHAT 27.8%11)
DON K2, SiuRE 15.2~664 pg/kg, YIAGERIARERRME.,

# 3 DON KIMFREIZ (n=6)
Table 3 Recoveries of DON (n=6)

P W S BEICR AR R o i 22
I(ng/kg) A(ng/kg) 1% 1%
10 9.34 93.4 3.54
DON 20 20.32 101.6 2.39
40 38.72 96.8 1.41
4 EFREBUE/ (ng/kg) (n=6)
Table 4 Accuracy data/(pg/kg) (n=6)
z%fc*ji " gk ZIREAMLA RBORRGHbAE
iR DON WIZEE 586 554 543
E =R 509~629

4 HF5iTie

i O R R R S A IR R A, S T [l
H0F W = i T DON ARSI vk, Zead C s T
B SR )BT FEXT | EARRE SR AR [BDSCR Y
DSE, BESR BRI A B B IR 22, 5 B AR HE s 1L B A
— BT INEE R o 7 TR R AN B R R
O BAT B IR I, D7 i AERE, WA, FESCERASINT
VErp BAT 18 2 20, AR mAe dh BRI
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