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Abstract: The purpose of this study was to prepare a kind of Zearalenone fast quantitative test strip based on
time-resolved fluorescence immunochromatographic assay. Europium nanoparticles were used as fluorescent
probes to label anti-zearalenone monoclonal antibodies, and a quantitative immunochromatography method
was established based on competitive inhibition principle. The results showed that the sensitivity of

Zearalenone fluorescent detection strip was 0.1 ng/mL, the linear range was 0.1~5.0 ng/mL, the standard
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recovery rate of negative samples of corn and wheat was between 93.45% and 112.2%, and the coefficient of

variation of 5 repeats for the same sample was less than 15%. The results show that the Zearalenone

fluorescent test strip has the technical characteristics of high sensitivity, short reaction time and accurate

quantification, which is suitable for the rapid quantitative detection of Zearalenone in grain and its products.

Key words: Zearalenone; time-resolved fluorescence immunochromatography assay; test strips; rapid

quantitative analysis
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Hh B R A 4 B H Dt o T DK IR e T 114 3% P
FREAREN 60 pg/ke® . Pk, FEHLAAE 5N
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1.2.1  $T ZEN H5u 964K kbR id

¥ 200 nm B 8] 53 B 52O 3K 4
10 min, HX 100 pL #74 J5 33K T 2 mL [BEE
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WeSEgs, /A . FORBAMEREA 43 5 AR
Hr . RS ZEN FRdE s, AR SW-2 ) [E] 43 Bt
GRS T/C AEFIFRAE M ZAT AR B .
ICR= (SR B 25 IR EE ) AIARIR X 100%
1.2.7.4 5 HPLC EXTHOIRIE  BEHUNEZ | £k
SREASE 20 £y, H% 1.2.6 JIEALER, Rl —1nAE S
432K FH ZEN 2GR AR 55 i TAC-HPLC i 41
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Tablel Determination of the concentration of
antigens and labeled antibodies

FRACHIT  ZEN bR T &R B /(mg/mL)
/mg /(ng/mL) 0.05 0.1 0.2
0.01 0 0.395 0.614 0.878

0.1 0.303 0.442 0.682
1.0 0.189 0.348 0.393
5.0 0.072 0.115 0.156
0.02 0 0.921 1.766 2.564
0.1 0.763 1.469 2.051
1.0 0.459 0.817 1.184
5.0 0.194 0.327 0.479
0.05 0 2.192 2.836 3.615
0.1 1.753 2.408 3.273
1.0 1.386 1.851 2.398
5.0 0.704 1.039 1.412
2.1.2  JEMRME

PR TR 2T A B X (M R G T 4
W% 20 G55SR R, FEZ AT CNOS R4 1 (0 3
B, WREEMT T, HEMRL . SR 3 A
R £T 4 R X DL BE R T/C BYSE M4 R ok
A, TERFR T ZGBRET, FEZHH CN95
IS BT H 1 2 D' it B A P A IR 2 g o DL
M AR A T S T7 255 5 I, e ik
FEFEZ T CNOS A AT fRe AR NC AL

R2 ZHMHNRHERIERENEEMEEHINE
Table2 Effect of threetypes of nitrocellulose films
on color development and linearity

A LTI SR

n: i = Hde 5L
- \ JEE KA s AR R g/l HR)
21 RMFMHHLL
Pall 90 48 T, KOsk 0.1~10 0 09764
2.1.1 %ﬁ‘ﬁﬁfﬁﬁﬂiﬁﬂﬁﬁﬁﬁ%ﬁﬁﬁﬂHﬁﬁﬁ Starorius 53 T, TEEeskE  0.1~10 0.9529
5 CN140
R T E _ A
. B Starorius 45 T, sk 0.1~10 0.993 3
AN [R5 Fn T BRI B 0 DR C 45 2R L CN9s
R 3 Z=HMIEHBTERBEXNTLREN T/C EHFMI
Table3 Effects of threetypes of nitrocellulose films on fluorescence intensity and T/C value
JEERAR Pall 90 Starorius CN140 Starorius CN95
TH 17 349 18 600 17 987 27 181 21962 24 811 46 825 55976 40 042
CfH 56914 48 951 57 300 42 332 31478 38 037 28 829 32 620 24 236
T/C 0.305 0.380 0.314 0.642 0.698 0.653 1.624 1.716 1.652
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T/C5TO/COMY HUAE
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e N
B A ARXT L (InC)
B 1 FAREKE (0.05~10ng/mL ) Fig sk
Fig.1 Smooth curve of different concentrations (0.05~10 ng/mL)
2.3 il R AN B A
e g5 R AR LR R 4, Fikake i iR
4 10.05 pg/kg. & PRA 20.13 pe/kg,
F4 FENKHR (LOD) FAEEMR (LOQ ) (n=20)

Table4 Thelimit of detection (LOD) and limit of
quantification (LOQ) of wheat flour

WE  FREX FRfERZE BB LoD &R LoQ
UWHC /(ng/ke) S (nglkg) (ug/kg)
20 573 1.44 10.05 20.13

24 REMSH
K25 RN 2 Fros, 405678 50 CAFIR

3.0
——50°C

25r
gmx<::::lx:::xti:
[—1

15+

1.0 1 1 1 1

0 10 20 30 40

B fr)/d

B2 REEFREESHT
Fig.2 Stability analysis of test strips

28 d i), T/ICHIEME N, 35 dZJE, T/
HESA TR, BEURAURTER IR T 1 AFrFR e
R4t
25 EHmERMEEESN

MG I R BR bR, 1 3 DVREE, TRl
R IR TSI A o A3k B /N K
T K GEAF AR KA ZEN ks, sk B 4350k
20, 60 & 120 pg/kg, H ZEN 2G40 EZ M
SE S WK, THRESE EICRTE 93.45%~112.2%2Z211], 5
WA 17 5 R BE 6.81%~12.31%2 18] ( W3 5 ).

@)

®5 MhE. ERAEREMIRELKLZE (n=5)
Table5 Therecovery rate of different concentrations
of wheat and corn (n=5)

ZEN Wit /(ng/kg)

R S s

20 60 120

1 17.49 59.81 126.03

2 18.33 54.97 132.24

INAE 3 16.38 66.06 110.93
4 21.73 61.31 104.73

5 19.52 68.98 141.56

FE - 24 1E / (ng/kg) 18.69 62.23 123.10
S TR A % 93.45 103.70 102.60
B FZRECV/% 10.98 8.79 12.31

1 23.39 70.78 121.67

2 22.43 57.23 133.95

E5P/S 3 20.76 58.26 109.99
4 24.45 65.04 106.35

5 21.18 65.73 139.23

HE - 24 1E / (ng/kg) 22.44 63.41 122.24
S TR % 112.20 105.70 101.90
B FZRECV/% 6.81 8.89 11.77

26 5 HPLC EXJELIEIELER
R PIRNITIERT 20 4y S RUAE fy (4G I 45 2R i
FreRPEmA AT, S8R 3, PIRP T kALl
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[ ]
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3 ©
& [ ]
< 2 —
{l—% 100 L e R*=09592
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[ ]
2 5l >

[ ]
0 1 1 1 J
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HPLCHlIE/(ng/kg)

3 HPLC Sif#KENERF RSP ZEN BEXME
Fig.3 Correlation between HPL C and test stripsin the
determination of ZEN in samples
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F 15%, K IAC-HPLC ik AR 4E 4% [] G 0 /]
& EKEE 20 (AL, SRR PIR O IEEA
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