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Development of Indirect ELISA Kit for Detecting Phorate Residue
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Abstract: An indirect enzyme-linked immunosorbent assay(ELISA) kit was developed to monitor phorate residue. The optimal
concentration of coating antigen was 4 mg/L and the optimal dilution ratio of antibody was 8000. The cross-reaction ratio was
less than 20%. The regression equation of inhibition rate for phorate was y = 18.846x+6.9949 with a linear detection range of
1—5000 pg/L. Results indicated that the detection limit was 4.90 pg/L and I1Cso was 191.37 pg/L. The recovery rates were
higher than 75%. The intra-assay and inter-assay coefficients were less than 10%. The developed kit can be stored at 4°C or

— 20 °C for 270 days.
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30mL; YREW 1M, BHM 30mL, T — 20°C FAFERFH .

BAE TR BUR — g R g PR B3 A
UFIIBERRAR, RS s N 50 L AR FEEiAL 2
RS B SAL s I PR 2 el iik, f4L50 L,
37°CHEHE 1h: AL AW, H 100 L #Re b 13k
BRWDE 3 UG N 50 u L AR ks — b, 37°CHFHE 1h;
B LA PR, 100 p L BR¥RTE 3 ks IR
BOW 100 u L, JEAE 37°CilbEE 4 30min; IIAS0uL
SRR, IRA TR AE 490nm B K AL E OD fH .
125  RAFEME LA

fidskl 1. 10, 50, 100. 200. 500. 1000. 2000.
5000 pg/L T FH PR, 7RI F R 22 o B ST 23

SN B EEFRAR T, A REIRE RS 3 K, L
ELRUAS I R Bl i A o IR, R (146 55 4+ ELISA VR T
ATRLI o LA R Pl A0 T80 0 A 3 6 5k R AR A, 00 71
HO PR, RIS IChRE ik, IR0 A3 3L R B .
e vk 5 A o
(ODwmax — ODrin) —(ODx — ODnin)
HHIZR %= X 100
ODmax — ODnin

A : ODmax AL HIEEE; ODx AN
IR ;. ODmin A4S FIXN IR .
126 WIS R R R RO e
1261  FESIHT AR

YK FERIRR . /N RERRFE D0, KGR 7. /)
T IR EERR R, B 209 2 BN =
o W RERERIAE S, BAEREEL 3 K.
FERE S I 90mL A i $2HX Smin. $2HUHH A Kl <k
g, H 10mL PIEpPpEuEds, SRR, L
IR R BN EAT T4 5, e % 28 R A R 4 1 1, 1A il
ERE ImL, AT ELISA 40 Hrtel,
1262 Jnks[EDECSE LG
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Table 1 Optimal concentrations of antigen and antibody during
indirect ELISA assay

P AL BT IR /(mg/L)

FREA AL 0.5 1 2 4 6 8
1000 1.968 2.036 2.102 2.345 2.347  2.813
2000 1.395 1.556 1.772 1.917 2.124  2.695
4000 1.074 1.175 1.239 1.618 1.890 2.033
8000 0.756 0.896 0.968 1.026 1121 1.253
16000 0.536 0.694 0.721  0.903 0.973 1.132
32000 0.364 0.518 0.618  0.762 0.812 0.913
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277 BE S 25 (3 1), ODoasonm 4 1.026 IS5 (1) 61
B 0 RN B A 1 O A P8 Ol B T AE TR IR B, B
Tt A0 e L D I e A A TR VR O 4mg/L, P i d
TR f5 404 8000 fif .
22 IR EOS PR . Uk Sl A RN IR 52
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N () 0 T2 O, PR AR 23 0 5% I 0 T i B Ak
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Table 2 Effect of acetone concentration on conjugation between
antigen and antibody

ODagonm

PO AR 2 2 1% i i 0 T I %
1.235 1.264 1.270 1.256 —
5 1.151 1.182 1.246 1.193 5.0
10 0.831 1.053 0.986 0.957 23.8
20 0.726 0.717 0.754 0.732 41.7
30 0.607 0.553 0.590 0.583 53.6

23 PuiREE PRI A5 R

R P18 22 o B B A 0T &5 0 I ABL R A DAk S AT A
MR NS, S RRIZAN S LR Z AR
B SR AN RS SN, 5 B DA LA AR 24 1) A8 X %
BN T 20%(% 3).
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Table 4 Recovery rate experimental results of samples spiked with
phorate determined by ELISA kit

FEdh i i(pglkg) MESRTIE (pg/kg) MCEM A5 REU%

10 7.665 76.65 8.45
+ 100 77.29 77.29 7.86
1000 786.17 78.61 6.34
10 7.998 79.98 6.79
INEERIFR 100 77.26 77.26 7.48
1000 761..61 76.16 6.26
10 8.639 86.39 9.62
INERF 100 77.64 77.64 8.35
1000 769.27 76.92 7.26
10 7.768 77.68 5.96
KFEMEAR 100 79.13 79.13 8.61
1000 769.12 76.91 7.34
10 8.647 86.47 6.49
KRR 100 87.16 87.16 8.36
1000 867.97 86.79 9.13

e EEH(N)=3.

26 LSRR

JH PR Rl ) 4 5 4 ELISA TR &I 5T 5 FIAS [ B
R0 o Sk i o LR 2% 55 (3R 5), 45 R R B ey
A S RHAE 4.18% ~7.81% 2 [i], /NT-8%, lhii)As 5
AHAE6.17%~8.39% 27, /NT 9%, UilliZikil&
K 8 BLAR B
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Table 5 Precision experimental results of phorate determination in
samples by ELISA kit

v g i ) oy N WE LR HEP A 5 L AE 5
Table 3 Specificity experiments of anti-phorate antibody “HR (ug/kg) {8 /(u glkg) AR % ZH 1%
K TRERE AL EURUL AR SRR I Sk . o - oo o
JCso f(“ g/L) 355 1860 2810 3670 3200 4100 4500 1000 800,91 s 641
WX % 100 19.09 12.63 9.67 1109 8.66 7.88
10 71.94 7.26 8.39
INZER AR 100 72.34 7.81 7.89
TN — v S 1000 795.52 7.54 8.36
24 WG ARE i g e R BE 10 42 63 62
%)EH @Tﬁﬁ%‘ ELISA %, L)ﬁ‘/ﬁ? %T#ﬁﬁ{/ﬁ'{ﬁi}ﬁ%/& INFE R 100 7é.65 4:13 5:75
FEXH(1gC) AR AR KR, M| P ABFR, BIA3ILARvE 1000 77359 5.2 7.16
fhgk: y =18.846x + 6.9949, FHEA I HIK &% 7E 1~5000 o 10 7.464 6.29 8.45
. D o b . o KRR 100 74.20 6.58 8.72
o/l VG N R R R, MK FRER?=0.9401, HALK: 1000 759.65 6.13 8.32
MIFR 45 4.90 ug/L, 1Cso 4 191.37 ug/Lo 10 7.816 4.94 6.17
- S ok ARERIT 100 77.18 5.34 6.59
25 Jitx E\W‘%‘%;; w e - 1000 76.89 5.01 6.48
5@%%@EmﬁawAﬁﬂﬁwm5ﬁ$@Tﬁ Vi BIH(N)=3, HiE(N)=3.
i R I B A (R 4), a5 R R WIS I [ 38 5 1
75%, AR RBUNT 10%, B A J7 e A T AR 2.7 WA RO s 45 R
£6 HIAERYLBLER
Table 6 Experimental results of valid period of ELISA kit
I 18] /d 0 30 60 90 120 150 180 210 240 270
RN (1 g/kg) 10 10 10 10 10 10 10 10 10 10
D S5 4 PIME /(ug/kg) (4°7C) 8.261 8.137 8.310 8.275 8.036 7.813 7.629 7.906 7.601  7.862
I 45 PP 8 /(u g/kg)(— 20°C) 8.307 8.219 8.196 8.203 8.164 8.073 7.844 8.024 7971 7.859
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