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Enzyme-Linked Aptamer Assay for Detection of Ochratoxin A in Wine

ZHAO Qiuling', SHI Suging’
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Chemistry & Materials Science , Northwest University , Xi”an 710069 , China)

Abstract: ompetitive enzyme—linked aptamer assay for Ochratoxin A (OTA) detection in wine was
investigated in this study. The binding of aptamer to the target OTA resulted in the dissociation of the
DNA short chain from the aptamer, which was further captured by horseradish peroxidase (HRP). HRP
catalyzed 3,3°,5,5".— Tetramethylbenzidine (TMB) substrate and finally leaded to a characteristic
change that was detectable by the absorption of ultraviolet at 450 nm. The detection limit of OTA was
determined by the linear relationship between OTA concentration and the absorbance. The factors
influenced the effect of detection were investigated, including DNA concentration, temperature of
hybridization, and blocking buffer solution. This work described the high performance of the
competitive enzyme—linked aptamer assay (ELAA) for the determination of OTA. Under the optimal
condition, the limit of detection attained was 0.88 wg/L. and the linearity was in the range 1 to 100
pg/L. For the OTA detection in wine, the recovery rate was between 92.03% and 106.6%, and the
relative standard deviation (RSD, n=5) was within 2.1%. This study validates the competitive ELAA is
a useful tool for a rapid detection of OTA in wine.
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Table 1 Other DNA sequences used in the experiment

G BRER HANTSIS -3
a CGCCACCCACACCCGCAG
b ACTCCCTTTACGCCACTT
c ATCCGATGCTCCCTTTGT

AL A% PR 15 1 FH PBS 22 M1 (0.1 mol/L, pH=
7.4) 5 Ve PBST 2% i (0.1 mol/ L, pH=7.4, %
2 mmol/ L MgCl, FFT 55348 0.12 % Tween 20) ; 254
2% W : 10 mmol/L Tris—HCI1, 120 mmol/L NaCl, 20
mmol/L. CaCl,, J&i £ 43 %% 0.02 % Tween 20, pH=
8.5, 2 g/L OTA K AHICH) o i b o fith 4 ik, HH FH B
HATECH, 4 COKFEIRAERENT . 2t il , 1 [ 7
LT, CEAAFR L 11%.

Milli-Q HaiK 25, %5 H Millipore T
BRSO s nT PR WA < 721 Eppendorf 23 7]
il i& ; SpectraMax Paradigm 2 T g B A1 1% : 36
Molecular Devices 2~ 5 il 38 ; 28 K « 72 E KA 2 7]
il
1.2 XWHE
1.2 A BRE Rt 6] OTA 454 2% il
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500 ~ 650 nm [ & FOGTE , Wk Ak SR EE YR R
5 nm, THEZOLRERE,

R=¥x100% (1)
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Fig.1 Fluorescence spectra and fluorescence decrease
percentage of dsDNA/SG system before and
after reaction with OTA
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Fig. 2 Influences of DNA1 concentration coating onto

micro plate wells on absorbance change
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Fig. 3 Influences of DNA2 concentration coating onto

micro plate wells on the relative absorbance value
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Fig. 4 Influences of blocking solution on

determination of blank value
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Fig. 5 Photograph of color , response of absorbance
change at 450 nm and calibration curve (n =5)
of TMB substrate system upon analyzing
different concentrations of OTA

24 FHENERME
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IR St 2 R B B A R B1/ERZ X
SN SR, 28545 58 M AR S B P B, A ST 1Y
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OTA, 255 WL 3 2, 1628 XU 0 ) I 12 vk & a7 3k
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Table 2 Experimental results of cross reaction

LR 34 P/N{E (n = 5
10ugL 5 pg/l 1 pgl
N-Z.W-L- KN R 1.81 1.98 1.95
TR 1.63 1.65 1.62
e EB 135 1.22 1.14
5 2% Bl 1.69 1.36 1.38

2.5 HESBONE R RN E W EIE

T 25 T 53 ) 260 09 R o, AR B R ST W 7
(ELAA) F1I¥ 3K () ELISA 2 7 2 [7] i I 52 |, 0
OTA BYASRAE, SLI0 25 5 UL 2% 3, PRSI 77 vk i A
W25 —2, RIS o & 4 285 1
HOTA RN, YRR ME R4

AE 19 45 460 25 TP A ot v e Sl S A [ Jo i R 2
[ OTA FREa , 7E 5290 85 8 e A 4514 T, 47 OTA
PR E) BT A TR [T WSS 56, DA TE 325 125 g HH 55
A it 00 P ot B, [RDESE SR F ELISA 5 s a6 7t
MRS 250 (383) R : ELAA AR BRE S
FrifE OTA ISR 4 92.03 % ~ 106.6 % , 75 10 181 i ()
AR AR v O 22 PR T 2.01 %; ELRG 45 5 55 ELISA
Tk —3 . #E—2 ULWIAE R B N 1 L RS
FHFSEBRRE ST AT T OTA A4 Rk

®3 EKERLE(n=5)

Table 3 Experiment results of recovery (n = 5)

A B/ (/L) A5

i/ (pg/L) A%/ %

RSD/%

ﬁuﬁg/ (ng/L)
ELISA ELAA ELISA ELAA ELISA ELAA ELISA

9.203
5 4.828
0 0
1 0.972
10 13.044
2.506 2.335 3 8.001
1 3.581

9.115 92.03 91.15

4.753 96.56 95.06 1.05 1.08
0.928 97.2 92.8 1.02 1.21
12.925 104.3 104.2 1.95 1.05
7.698 106.6 103.8 1.84 1.25
3.459 102.1 95.3 2.01 3.24
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