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An Optimized Procedure for Rapid Determination of Ochratoxin A in Wine
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Abstract: The purpose of this study was to establish the optimal sample pretreatment procedure and analytical method for
determining ochratoxin A (OTA) in wine. Sample pretreatment was achieved by alternative methods, either by liquid-liquid
extraction or by immunoaffinity column chromatography (IAC) and two different analytical methods, high-performance
liquid chromatography (HPLC) and enzyme-linked immunosorbent assay (ELISA), were compared for their suitability
for large-scale determination of OTA in wine from the viewpoints of OTA recovery, cost, efficiency and environmental
protection. The selected analytical procedure was validated by applying it for the determination of wines imported from
France, Spain, Italy and Australia as well as domestic wines. Based on the results of this study, liquid-liquid extraction in
combination with ELISA is a more suitable method for large-scale screening of wines for OTA and can be validated by
comparative determination of the positive samples using HPLC analysis following IAC clean-up. The method proposed in
this study is rapid, convenient, sensitive and accurate and meets the analytical requirements of recovery and precision.
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assay (ELISA); optimization
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Fig.1  Chromatogram of 2.0 pg/L ochratoxin A standard solution
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Fig.2  Chromatogram of 5.0 pg/L spiked wine sample purified with IAC
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Fig.3  Chromatogram of 5.0 pg/L spiked wine sample purified with

liquid-liquid extraction

V0T RE HCRN 38 S VR A A S 06 5 FH I B R A
WA AT B ARSI FH S e 5 AAE AL, OTAR IR
WCRIEI%~107% 2 [0], PRI DL P12, i VB AR B i
EWZETEI4% ~119% 2 1], EIEILE3. HE2. 3n%,
PRI A B A R I R ZE R R, A SR N ) 48
G EEE, E R .

2,12 FEHUAFIRIERE

ZEEOTAMIML SRRV, /AR & Fke. =& H
St R DY AR SR 37 1,04 2.04 5.0pg/L 347K
PRI R A AT AR S G . AR, H &
PRI N91.9% . =S F HiREHUNT8.2% 1Y
FAT N6 % i A o 2 FR B G H e i) BE PR /N, BRL U
FRUOTE ) S B N RG]

2.1.3  ARGEAEFIRE R

HAR A TE e e A E )5, WEoRAK. BER
SR IRV SRR, SSTIORY, KIRHBER
RN IR VAR, AT 1R AT A SOR
2.1.4 VRIS

TP SR AL AL S T B R S R IR VR & e I s
SELERE LA B ARYD, {HELISAKE I B R i pHAE £E7.5
FeA, PRI - 0K 2GR (98:2, VI V)R AT FH BV
BEAT VR, SRR HE LW B ZER, MR b
RS, Ak R .

22 KA

x1 BEERERF
Table1l Gradient elution procedure

VB 1 Vel 2

5[] /min
5.0 5.1 7.0 7.1 10.0 5.0 14.0 16.0 18.0 20.0 22.0 25.0

A 57 45 45 35 35 57 57
WA B 43 55 55 65 65 43 43
Ba¥y% C 100 0 0 100 100

D 0 100100 0 0

VE: AK-UKZ B8 (99:1, VIV); B. ZHE-UKZ W2 (99:1, VIVy; C. ZH5-7K -
VK2 (450:525:25, VIV); D. ZJi5.
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Table2 Recoveries and RSDs for spiked samples by IAC-HPLC (n = 6)

BEIL 4T BUREARTR IR P E (Y T}’{J[El RSD/%
W /(ug/L)  “Fl(ug/L)  (ng/L) /%
1.0 0.96 96 3.86
1 ND 2.0 1.88 94 491
5.0 4.92 98 5.20
1.0 0.94 94 4.70
%ﬁhﬁ@ ND 2.0 1.83 92 5.56
5.0 5.09 102 5.94
1.0 0.98 98 4.67
ARGTEA N ND 2.0 1.92 96 2.54
5.0 4.89 98 1.80

VE: ND. K. #£3~5[H.

£3  BRSERBEBULER A TR RSN kR
FIRE % BE (n=6)
Recoveries and RSDs for spiked samples by liquid-liquid
extraction-HPLC (n = 6)
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Table 3

351

i Wl Plagl) gl ke RSP/%

1.0 1.05 105 4.61

1 ND 2.0 2.05 102 5.63
5.0 5.16 103 1.96

1.0 1.04 104 2.50

L ARG R ND 2.0 1.98 99 171
5.0 4.94 99 1.01

1.0 1.06 106 435

FARGTEANI] ND 2.0 1.87 94 3.63
5.0 5.09 102 3.67
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