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Abstract: An indirect competitive enzyme linked immunosorbent assay (ic-ELISA) was developed to rapidly detect trifluralin pesticide in
agricultural or aquatic products in this paper. Hapten 2C was synthesized by the reaction of 4-chloro-3,5-dinitrobenzotrifluoride and secondary
amine side chain amino group. And then hapten 2C was coupled with BSA or OVA to synthesize complete antigens by carbodiimide method.
After that, polyclonal antibody PcAb-2C was obtained by immunizing New Zealand rabbits. Based on the principle of indirect enzyme linked
immunosorbent assay, seven factors including dilution ratio of coating antigen and antibody, coating temperature, antibody and standard diluent
were systematically optimized, and finally the indirect competitive enzyme linked immunosorbent assay was developed. Under the optimized
conditions, the ICs, of this developed ic-ELISA was 54.07 ng/mL, the detection limit was 7.22 ng/mL, and the linear range was 12.56~282.62
ng/mL. The cross reaction with 20 trifluralin analogues showed good specificity (The cross reaction rate of two drugs was more than 15%). The
recoveries of soybeans, soybean oil and eels were 89.8%~106.4%, and the coefficients of variation were less than 10%. The developed method
was verified by gas chromatography and the recoveries were 89%~108.2% with the coefficients of variation less than 10%. The results showed a
good linear relationship (R?=0.99). The above data show that the established method in this study has the advantages of high sensitivity, high
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specificity and high accuracy, which is suitable for the high-throughput rapid detection of trifluralin pesticide residues in agricultural (aquatic)

products.
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W 7 =MAFEIFBSR (PBS, PBST Al Tris-HCI) X5k
Ik SR, I 4e nI1S, BEAR —PUMRCA PBST
TR 1Cso (E iM%, Amax 55, Amax/ICso i
DAL HA R N B A bR —BiM B o

2.4 ic-ELISA A7 th & 87
1.0+

0.8

0.6

B/B,

04

02F

163 001 0.10 1,00 10.00
TR R FEXTHL
B 5 ic-ELISA #MEMEARARAELZE
Fig.5 ic-ELISA standard curve of trifluralin detection
MRE_EIR ic-ELISA SAHILLE R, #55] PcAb-2C
BB R S TR e MR R4 09 9000 i, ARG
37 °C, TS NI TE DY 40 min, FUAFRREK
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N Tris-HCL, FrEmMBSRCN PBS, Bbs — PR
9 PBST. fEMbEAER M &4 T ehilbrnEth 2, 45
WP 5 FioR, £33 PeAb-2C R BUE K47 (ICso N 54.07
ng/mL, FARKIIER )Y 7.22 ng/mL), % ZEN 0.99,
BRI A R Ly, ZRMEVEREDN 12.56~282.62 ng/mL, £k
PEVEEE) . 5 Hegediis Z5EP275 ) R U A ELISAR
(ICso N 1.89~15.04 ng/mL), {H4bT RAFIEHEN .

25 HRrMiw
1 FRRS 20 MEEASIAIEI R R RIEUR

Table 1 Cross-reaction data of trifluralin with 20 structural

analogues
£ 4 PcAb-2C
P EnEy e
%5 ICsy/(ng/mL) 3B /%
WW
_ O,N NO,
AR R 54.07 100.00
F,C
Cl SN
ON NO,
FCRL j@ 93.81 57.64
EC
ON NO,
G-031 141.35 3825
HOOC
NSNS
ON NO,
IPPL 696.4 7.76
AN/\/CFJ
PFRL OzNﬁjNoz 1161.26 4.66
F,C
SN
ON NO,
G-057 \Qj 1722.49 3.14
\O \\O
HO\/\NH
E-044 O NO: 4467.54 121
ON
ANNH
ON NO,
G-053 f;/ 9684.71 0.56
HOOC
NN
ON NO,
NTL 16623.37 0.33
0=S=0
H
HO ™"NH
O,N NO,
E-046 47213.48 0.11
ON

4k 1
£ PEN PcAb-2C
.o RIS . .
PRy ICsy/(ng/mL) R B H /%
/\N/\/\
ON NO,
BFRL 23875.08 0.02
F,.C
NH,
ON NO,
E-011 - -
0=S=0
o
i
HNT N
E-480 ON NO, - -
HN/
E-014 OZN©/N02 - -
L
G-005 OZN©NOZ - -
HOOC
0
NH” N
E-473 O,N. i :NOZ - -
N,
C\/\NH
G-012 ON NG, . .
HOOC
NH’Z
ON NO,
E-573 - -
HOOC
SN
ONN NO,
PDM - .
NH,
F,.C
N
EFRL ON_ ~X_NO, _ _
F.C
N'H/[/
PDTL  oN.__‘x_NOo - -
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# 2 ic-ELISA F GC-ECD MERI B EFNTE R R
Table 2 Recovery rate and coefficient of variation determined by ic-ELISA and GC-ECD

v IAFRE ic-ELISA GC-ECD

H (ng/g)  RBAfh/nglg) EVKEY%  EFEEKCV% MEE/(ng/g) EKRFE% ERZHCV%

80 78 97.5 7.4 80.2 100.3 39

¥ 500 532 106.4 9.6 541 108.2 2.4

1000 938 93.8 4.8 958 95.8 0.6

80 82.4 103.0 6.5 73 913 23

O 500 522 104.4 39 507 101.4 42

1000 1034 103.4 8.3 999 99.9 5.0

80 71.8 89.8 7.6 74 9.5 4.6

x& 500 522 104.4 4.1 527 105.4 1.3

1000 914 914 6.2 926 92.6 1.8

80 74.2 92.8 4.9 712 89.0 2.8

Xk 500 492 98.4 6.7 498 99.6 1.7

1000 958 95.8 53 936 93.6 33

F BT S IEA TR, WIE 1Cso [EHTHEEAS X
JRISEHR, B P A& FUA R R B M A2 iR
RS, & XR PR, R s . 78 20 P59
IR R A B DI ReAR A SR R FE R (R
1)y RINAHI T AL IR 77151 5 FCRL A1 G-031
BRI BR (15%LL D), HHE 18 kil
YIFITE 10% LA, HE—PRA AL R, i
P T 7R s . 5 Hegediis 202 N7 AR 4
P TITZEAREE, A FUGE L ) 25 R AL 25 40 el B
] (Hegedtis 25382454 17 #), IPPL Ml PDTL (52
NPT, FEptEELr. G 3 MEAREA X
SN F T (SRR FCRL A G-031) #4704,
KIN FCRL XAE N-PIBRumdEdE 7-Cl (BEBIARAI
R AAMERE KD AT G-031 10K = H 33 -COOH. (F
PHAFAIE FAR R A PR, 1 BRAS SRS FEIG, FH
LA NP 2 RN = 5 FF S50 A S50 P 2 [ R A
HL 57 M SRR 1T B 2 s i LS AR U o

AR SE e 5 O ik AL 4

AL ARSI 532 (ie-ELISA) NI FE,
g KR, KE . KM T I EsLs, 45
Rk 2 Proas. HEATHL, ic-ELISA J7iE 431
PcAb-2C I RICR A 89.8%~106.4%, GC-ECD J5
AR P IR S 89.0%~108.2% , PFH 71251148
S REI/NT 10%. Kt ic-ELISA J7:F1 GC-ECD J5
EICIN R 4 SRR AT LR R 04T R*=0.99, MISEMELT,
VLB AT ST ic-ELISA 5 12 HERf E REIA 2KG I
TR, & T SEBRRE R R e e R R
M. Hegedits 2521z FH BT ST AOBHE G2 70 Mr J7 idon
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2.6

L\ N =) IS TR W i g o A I D
2108 50%~333.3%, 5 Z AR LA FEHERA P B vy o

3 g

AHFFERIA 3,5- A FE-4-5- =50 K5 i)
B R AR RN A8 R R AR, i Bk Rk
EIEE BUGE ATUR I F 2B PE 22K B RIRAS 2 b bt
& PcAb-2C. LT FRBST, @i b ek g
FRREAEEL. MR PUARRRAE AR 7 4
IR, B 1 AUR R BB IS i k. 45
RRIZITEN RIBUE RIF (ICso N 54.07 ng/mL, #x
FATMIBR  7.22 ng/mL), BHERINEFELF IR RECH
0.99), Lt (ICy~1Cgo N 12.56~282.62 ng/mL),
Rtk (20 PR RESTZ T R 2 Fhgai
LXRPIFRT 15%) . FIHABFATESL I ERR
T RS IR AES AT SE PR A, S|
% H 89.8%~106.4%, KHSAHEHE: (GC-ECD)
HEATIRAE, ASINECEN 89%~108.2%, PRI iEN)
BRERBINT 10%, FFOTER SR
(R*=0.99). LA ¥R \AB AT ik AA R
BRELT . eIl HERREE SRR AL, I8B) T E KR
HERTINZE SR A i rp g R R KR BR BN 50
ngkg), EHTAR OK) PR EIR RAR 2GR E &
EEPOERI, R R R EGRLRAR TR
THENBARHE
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