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Detection of three ochratoxins in wine by QuEChERS combined with high performance liquid
chromatography and high performance liquid chromatography-tandem mass spectrometry
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Abstract; Objective Method were developed to detect three ochratoxins including ochratoxin A (OTA) , ochratoxin B
(OTB) and ochratoxin C ( OTC) in wine via QuEChERS combined with high performance liquid chromatography
(QuEChERS-HPLC) and HPLC-tandem mass spectrometry ( HPLC-MS/MS). Methods The wine samples were diluted
with acetonitrile-glacial acetic acid (90 : 10, V/V) and then purified with a modified QuUEChERS using a scavenging agent
combination of C,, SiO, and MgSO, after centrifugation. The separation was performed on C,; column (4.6 mm X
250 mm, 5 pum) after the gradient elution on a liquid chromatography. Three ochratoxins contaminants in wine were
analyzed by HPLC-FLD and HPLC-MS/MS-ESI in the positive ionization under the multiple-reaction monitoring ( MRM )
mode. Results By these method, the limit of quantification (LOQ) were 2. 0 pg/kg and the relative standard deviation
(RSD) was between 2.01% -7.52% (n=6). Conclusion The developed methods were proved to be simple, sensitive,
reproducible and were suitable for the determination of ochratoxins in wine in daily supervision.

Key words: QuEChERS; high performance liquid chromatography; high performance liquid chromatography-tandem
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Table 1 HPLC gradient elution conditions
i ] /min W%/ (ml/min) WM A/ % WEhH B/ %
15 1 35 65
25 1 50 50
35 1 50 50
37 1 70 30
47 1 70 30
50 1 35 65

1.2.3.2 HPLC-MS/MS 414
3% . Agilent ZORBA-LC-C,, % (3.0 mm x
150 mm, 3.5 pm) {4 3% 45, 4 i 40 °C; W &
0.3 ml/min; #AE & 20 pl; WA A R 0. 1% H iR,
B RO VR IR 2,
%2 HPLC-MS/MS B ¥k it 4% 1
Table 2 HPLC gradient elution conditions of HPLC-MS/MS

fis} 8] / min i3/ (ml/min) WA A/ % wah A B/ %
0.5 0.3 90 10
2.0 0.3 10 90
5.0 0.3 10 90
5.1 0.3 90 10
10.0 0.3 90 10
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Figure 1
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Comparison of recoveries of different sorbents for d-SPE clean-up of 3 ochratoxins at spiking level 100 pg/L
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Figure 2 Comparison of recoveries of different sorbents for

dSPE clean-up of 3 ochratoxins at spiking level 2. 0 wg/L
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Figure 3 HPLC chromatogram of three ochratoxins
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Table 3 Parameters of MS/MS
wan %? {%%’Fﬁ BT TET EHEHL REE AR
Vg [a]/min  /(m/z) /(m/z) J&/V  1&/eV
OTA ESI* 4.41 404.1 239.0" ,358.0 90,90 32,20
OTB ESI* 4.25 370.2  205.07,324.0 79,79 29,18
oTC EST* 4.91 432.1 239.0",358.1 113,113 37,23

E: " NEEET

Y :a.b.c 4+ OTA OTB,OTC
4 3 7 i % 75 % 19 MRM &

Figure 4 MRM chromatograms of three ochratoxins
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Table 4  Analytic curves of OTA, OTB and OTC by HPLC and HPLC-MS/MS

e 2 1 1 BBl HPLC HPLC-MS/MS

/(pg/L) LT KRR ey LERBR
OTA 1.0~25.0 y=1.01 x10°x -6.72 x 10* 0.997 1 y=1.90 x10*x -7.78 x 10° 0.997 8
OTB 1.0~25.0 y=3.95x10"x +8.88 x10° 0.998 2 y=4.58 x10*x - 1. 67 x 10° 0.999 9
oTC 1.0~25.0 y=4.88 x10*x - 1. 50 x 10* 0.996 6 y=1.06 x10%x -5. 04 x 10° 0.999 8
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Table 5 Results of average recoveries and RSD of 3 ochratoxins in four matrixes
oy ST Jing ik HPLC 4 HPLC-MS/MS i K5l
/(pg/L) S R % AH T A Al 22 / %% S R/ % AH T A 1 Al 22 / %%
R EoR(] 2,4,20 111,87.8,81.9 2.35,3.21,4.17 102,93.0,91.2 4.12,3.71,2.08
OTA Bk 217 % 1 2,4,20 114,95.1,87.8 4.21,3.72,3.88 93.7,92.1,95.4 3.45,2.89,3.88
EAR kR 2,4,20 94.9,89.0,78.3 2.79,3.41,4.22 87.9,82.8,84. 1 4.32,3.15,3.91
EikiRes 2,4,20 120,107,99. 8 3.05,3.72,2.01 102,93.4,97.3 3.21,4.31,2.42
4 7 25 1 2,4,20 89.4,85.7,84.1 5.67,6.12,4.85 88.3,89.5,85. 4 6.78,4.32,3.18
OTB LA RN 2,4,20 108,97.2,87.0 7.43,5.64,6.55 81.9,85.0,83.5 5.09,4.79,5.22
EAR kR 2,4,20 118,105,79.2 6.13,5.42,6.79 87.7,89.5,88.3 5.31,3.51,4.11
T 2,4,20 118,98.3,97.9 4.36,5.73,5.36 88.4,89.5,93. 1 4.63,6.53,5.67
[ % 45 2,4,20 99.1,88.7,82.9 6.40,4.65,4.09 91.8,85.7,87.7 5.12,3.18,4.01
orC LSRR 2,4,20 119,91.8,82.9 5.35,6.42,4.76 116,111,109 4.64,6.24,4.75
217 %1 2,4,20 98.6,89.0,74.5 7.52,5.24,5.05 100,91.5,89. 3 5.66,4.98 4. 14
Eikikes 2,4,20 120,106,95. 1 6.32,6.50,4.71 91.0,109,103 5.75,6.04,4.88

POk kA DR AN R RTINS K ORI FARG K
45 5 AR 11 b A A, A GG B 2 ST
HPLC 34 3 7 % 7% % (OTA [ OTB OTC) # A7
fifi £ , HPLC-MS/MS 3L #ATH112 . KL R I 6.,

6 HEWGHE M 3 FhEE R Ayl 4
Tabel 6 Inspection results of 3 ochratoxins in imported
red wine samples

F OTA/(pe/L) OTB/(pg/L) OTC/(pg/L)
TR W 417 4 T <LOD 1.10 <LOD
T ROR 21 75 4 T <LOD 4.80 <LOD
2% [ Ak 21 7 T <LOD 1.20 <LOD
VY BE 2T 41 4 4 1 5.30 <LOD <LOD
KRR kN 11.5 <LOD <LOD
A] AR A 21 7 5 74 9. 80 3.10 <LOD
AR R 3.90 5.50 <LOD
= Sk kR <LOD <LOD <LOD
T8I A A <LOD <LOD <LOD
TR ) . 214 2 17 <LOD <LOD <LOD
KA 7 174 7 1.10 1.00 <LOD

{E:LOD J kst R
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HPLC ;LA K HPLC-MS/MS % , M3 [R) B ) 5 i 244
Wby 3 Al i BT R . ks R AL e R4
FILVELF R %R AR R R A A P it R
PG 25K

S 2% 3k
[ 1] FERNANDES P J, BARROS N, CAMARA J S. A survey of the

occurrence of ochratoxin A in Madeira wines based on a modified

QuEChERS  extraction procedure combined with liquid

chromatography-triple quadrupole tandem mass spectrometry[ J].

Food Research International, 2013, 54 (1) . 293-301.

[ 2] ZIMMERLI B, DICK R. Ochratoxin A in table wine and grape-
juice: occurrence and risk assessment[ J]. Food Additives &
Contaminants, 1996, 13(6) : 655-668.

(3] B, BhOLT0, skoME, 45, 40 2905 b i 2 R A BT Tt R

[4]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[J]. FRE,2009,36(3) :14-18.

P, XS5, ABE LS. WA TR EER A G
ALLT]. i FRa:,2013,34(24) :193-196.

REMIRO R, IBANEZ-VEA M, GONZALEZ-PENAS E, et al.
Validation of a liquid chromatography method for the simultaneous
quantification of ochratoxin A and its analogues in red wines[ J].
Journal of Chromatography A, 2010, 1217(52) . 8249-8256.
BITTNER A, CRAMER B, HARRER H, et al. Structure
elucidation and in vitro cytotoxicity of ochratoxin @ amide, a new
degradation product of ochratoxin A [ J]. Mycotoxin Research,
2015, 31(2): 83-90.

IR TR A3 PO TRl 2 B A A T T A PR
AFB, #l OTA f9®F5E[D]. TR : PRI K 2% ,2017:3344.
IeAB . R SRR AR I TR R A BRI 43 LR - A
WOAR (B I R 7 EE TS B LT [ D ). B g« 1 AR K%, 2016
20-28.

F . AW S SRR AR WY R I AR R A BRI T i Y
[D]. Jbat: hE AR K4 ,2013:94-107.

W ZF B H T, T7 IR, 45 B R R BT v Al -2 RO €
I ) A A 0 L B R R R AR AR R AT
43 BTN I, 2013 ,22(4) 112-17.

SRR AT SR ARRR. S G Y TRk A 7E R A B9 SPE-
HPLC Fiffb[J]. P EE RS ,2011,30(4) :32-35.

BEREIA SR, Wi R RO € 3% - A T v AG I KoK
g ith AR ALJ]. PEERE,2015,34(8) :136-138.

B MIMEER A RIO6A WL B 77 5[ D].
T3k - 03 K 27,2017 :10-18.

JEIWE R . PR A TR R A B e R BT A 9 BF ) B ELISA A&
WIS (D] N K% ,2007 :26-34.

BRAE N, EANT . OB (35 1 [R) B G I AR £ L 8
FrEmBERMSELII]. &M ,2015,36(6) :206-210.
ANDRADE M A, LANCAS F M. Determination of ochratoxin A
in wine by packed in-tube solid phase microextraction followed by
high performance liquid chromatography coupled to tandem mass
spectrometry[ J ]. Journal of Chromatography A, 2017, 1493
(2): 4148.

ZHANG X, LI J, CHENG Z, et al. High-performance liquid

chromatography-tandem  mass  spectrometry  method  for
simultaneous detection of ochratoxin A and relative metabolites in

Aspergillus species and dried vine fruits[ J]. Food Additives &
Contaminants: Part A, 2016, 33(8) : 1355-1366.



i AR AR

—486— CHINESE JOURNAL OF FOOD HYGIENE 2018 4E%F 30 %55 5 )
[18] #i DA Regife MR, . N e 4 4 3 40 2% e S 4G ) s with  high-performance liquid chromatography-tandem mass

hEREE A MIFSE[T]. 25 F,2005,26(5) :204-207. spectrometry [ J ]. Food Additives & Contaminants: Part A,
[19] iﬁﬂm,‘ﬁ% fEHAE, 4. MMEZR A LEA R R 2017, 34(2) : 255-264.

R VBT ) B 54 G0 e ik iR AR I HE e ().
2008,29(9) :465-468.

'R,

[20] BERR B BRUK, 4F. QuECKERS A ffy Hif b B -3 A (2 755 - o
IO J5 33 92 DU 7 % 3 66 AT AL A 25 5% B8 R 7 I T AR [T ]
1% ,2012,30(2) :146-153.

[21] 2=, 5k 88, X0, %, QuEChERS-# & 2O AH (4 1 - EF-]U\

TN S PR D 4 2% 20 RRARIR IS 25 AR (]
#2014,32(12) :1313-1319.
[22] ﬁﬂfﬁfﬂ At AR, 4. QuEChERS- % 2R (o 175 -85 1k i
9 [ A KR P 21 AR AE R R sk B R ()] @
it ,2014,32(7) .707-716.

[23] KOESUKWIWAT U, SANGUANKAEW K, LEEPIPATPIBOON
N. Evaluation of a modified QuEChERS method for analysis of
mycotoxins in rice[ J]. Food Chemistry, 2014, 153(12) ; 44-51.

[24] X%, %), E&KIG, 5. QuEChERS e fb £ A 45 6 5 A0
A €0 T - E B0 5T i i 0 T DL 2 57 e 4 R A P DL 2 B
Z[J]. B E SR ,2015,31(12) :338-344.

[25] IREFL P4V BRI , %, QuEChERS ¥+ L - 5 RO AR
% - A R BT s D A LA A B 2 R R ER
[J]. EE DA ,2016,28(4) :467-471.

[26] ZHAO H X, CHEN X Y, SHEN C, et al. Determination of 16
mycotoxins in vegetable oils using a QuEChERS method combined

2B KL 5ok

QuEChERS- 7= 85U AH 431 - 3 Bk it

F] B ,Fif77—§}]
(1. ﬁﬁﬂ%‘ﬁﬁ%ﬁﬁ%ﬁﬁ?ﬁ%,ﬁﬁﬂ i N

[27]

[28]

[29]

[30]

[31]

JUAN C, MANES J, FONT G, et al. Determination of
mycotoxins in fruit berry by-products using QuEChERS extraction
method[ J]. LWT-Food Science and Technology, 2017, 86(8) .
344-351.

MIR 0-ABELLA E, HERRERO P, CANELA N, et al
Determination of mycotoxins in plant-based beverages using
QuEChERS and liquid chromatography-tandem mass spectrometry
[J]. Food Chemistry, 2017, 229(2) . 366-372.
ARROYO-MANZANARES N, GARCIA-CAMPANA A M,
GAMIZ-GRACIA L. Multiclass mycotoxin analysis in Silybum
marianum by ultra high performance liquid chromatography-tan-
dem mass spectrometry using a procedure based on QuEChERS
and dispersive liquid-liquid microextraction [ J ]. Journal of
Chromatography A, 2013, 1282(1) . 11-19.
NIELSEN K F, NGEMELA A F, JENSEN L B, et al. UHPLC-
MS/MS determination of ochratoxin A and fumonisins in coffee
using QuEChERS extraction combined with mixed-mode SPE

purification [ J . Journal of Agricultural and Food Chemistry,

2015, 63(3) : 1029-1034.
FAe N RN ] e 505 e A A A i T R o
OB B 2. 5 M 5 36 = JH K M A% it 48 7 9% GB/T

6682—2008[ S]. Juxut . [ b5 ifi i 4t ,2008.

Tyl 5 A 4 FhAe 25 5% B

;RGN R T £ 8P AN S G
310052 2. #f L Tk k

F LT AL 310014)

H E.HH Z2abnAFE Pk kB FARMAA LT R4 AR %9 QUEChERS-F 2k 48 & - & B 7 3%

%, Hik

K, EHF %R %0 (MRM) £ X it 47 4% )

WFH T2.4% ~92.8% 45 &

T4 22 5K A QuEChERS 75 ik, T A R Bk ,N-F & T = B (PSA) 4 4 4L 7
MRk E, R
0.5~20.0ng/ml JEA ZRIFMHEMRLEZ , AMEZHK(F)HKRT0.991, 4 4 ~40 pg/kg mixE B A, 4 F LB M=
BH1.5% ~9.2% ,7 kWt iR A 0.4 ng/kg, EFMA 1.2 pe/keg, &8

éé\&#ﬂ éia ‘lj‘ﬁﬁ)’ﬂ;}i
MRk B R R F AL A LT R 4 AR

LT

ERATFAMNAFFA Rk B oRAR . FHRAR LT R4 A RE M QuEChERS- S 2k ta & - B B Rk, % 5 k&

B RA B RAR

K HE1R : QUECKERS; ZHaidtn G it- 8 AiE, AF,; RHEAR,

HESES RISS  XEHEEEG:A

DOI:10. 13590/j. cjth. 2018. 05. 008

vt ok
X EH S .1004-8456(2018)05-0486-05

Bkl FAREE; LB R AT

Determination of 4 pesticide residues in bamboo shoots by QuEChERS-high performance

liquid chromatography-tandem mass spectrometry

ZHOU Xia', CHEN Wanqinl s

I 75 B #5 :2018-05-04
E£TE T4 R RBTIE (2017€37013)

EEE N A&
BREEE:FE2XL F

CHEN Jingyan'?,

ZHU Yaqing’, ZHU Bingqi',

LUO Jinwen'’

& ETEHF ARSI EAARBON ALY oM E-mail: cpuzhouxia@ 163. com
FALHTF AR FT @ AR Ao E-mail:luojw3 1@ 163. com



