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Rapid detection of organophosphorus and carbamate pesticide residues in
vegetables by test paper
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ABSTRACT: Objective To evaluate of the reliability and practicability of the method for rapid detection of
pesticide residues in vegetables by test paper. Methods The minimum limits of detection for organophosphorus and
carbamate pesticides were tested and pesticide residues in vegetable samples were detected by the modified rapid test
paper. Then the results were compared with national method. Repeated tests were carried out for different batches of
products. Results The limits of detection of the test paper were 0.01-3.0 mg/kg, and the limit of detection of
dichlorvos could reach 0.01 mg/kg, while it had low sensitivity of acephate with 3 mg/kg. When the results were
compared with national method for detection samples, the negative coincidence rate of rapid test paper and standard
method was 95.2%, and the positive rate was 94.1%. The results of 5 batches of rapid test paper were consistent, and
the repeatability between batch was better. Conclusion The test paper is rapid, accurate and convenient, which is

suitable for rapid detection of pesticides in vegetables.
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Table 1 Detection results of pesticide added in negative samples (n=3)

bR 2y Jinr i (mg/kg) R (%) Tntrac 2y Tz (mg/kg) =R (%)
FRR 0.01 572 K T 2.50 52.0
[ER 0.05 53.3 PR 0.10 54.5
F e 0.20 50.9 R 0.50 534

T Y e 3.00 54.8 SRR 1.00 55.8
A 0.10 56.3 AR 0.60 55.3
X 0.50 53.0 M2k 0.50 53.1
AL 0.10 56.7 SN 0.05 51.2

F L X B 0.25 522 KZ 0.05 52.7
BRI 0.20 51.9 STAED 0.02 55.6

T M < 50% R B 2 =50%0 FH
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Table 2 Detection resultd of samples
s FRMED ik g RN Bk
2R (%) (mg/kg) 2R (%) (mg/kg)
W 1# 12.5 ND B0 1# 53.0 BEALMR  ERRBEIR T At
WS 1# 27.3 ND B3R 2# 325 ND
W 1# 75.8 BESEIG 0.535 I 1# 12.7 ND
INEEE 1# 5.6 ND Vi3 24 8.0 ND
INEIEE 2# 0 ND B 3# 19.5 ND
/NS 3# 89.7 TOE B 0.327, HZER 1.355 T3 1# 43 ND
UNEE T 223 ND 3 2% 45.8 BESEI 0.075
NSt 67.4 H 25 1.972 FE3E 3# 78.4 H 21 2.372
i 1 3.4 ND A3 1 0 ND
T 2# 78.8 BESEIA 0.883 HE3E 2% 0.9 ND
A 3# 45 ND A3 3# 65.4 24 1.329
F 1# 7.8 ND HE3E 4t 0 ND
Hots 2# 33.5 ND IriE 1# 28.0 ND
i 3# 47.8 ND IFE 2% 22.6 ND
WER 1# 4.5 ND R 1 17.0 ND
MES 1# 345 ND T 2# 145 ND
ES 0 ND KEZE 1# 58.2 W 0.152, B 0.255
MEE 14 89.3 KL 0.742 KA 2# 0 ND
TR 1# 3.7 ND T 1 332 ND
HH o4 14.5 ND 5 2# 55.8 FALME . K2 AR T IR
T3k 3 8.2 ND [EEZHNNE: 26.7 ND
PUTERE 1# 1.7 ND HE b 2# 34.5 ND
TSR o# 0 ND IR 1# 0 ND
PUTRE 3# 13.9 ND IR 2# 3.4 ND
VU248 1# 24.7 ND 2K 1# 2.7 ND
P42 48 2# 98.9 FOH H 1,324 &I 24 0 ND
VUTEAL 3# 57.5 FEA B BOE AT R #N 1# 78.3 LA 0.297
TYEAE 4% 12.7 ND R 2# 42.8 ND
VUL 5# 0.6 ND PUHI 1# 33.5 ND
I 14 57.8 BESEIR 0.235 PAHET 24 16.3 ND
IR 24 423 ND a8 N 1# 9.7 ND
T3 3# 7.6 ND LI8 b 2# 113 ND
IT3 4t 18.5 ND 218 D 3% 0 ND
TERRSE 1# 68.7 R 1.327 TR 1# 98.8 HH 3 0.576
AERPR 24 12.5 ND iR 2# 34.5 ND
TERRE 3# 0 ND 22\ 1# 2.7 ND
TERRR 44 0 ND 221 2# 93.2 K28k 0.538
20 1 2.4 ND 22)K 3# 12.8 ND
2503 28 25.6 ND i 96.3 o E R 0.237
2503 3 17.4 ND F A 78.4 BEFEIR 0.759

TE: ISR < 50% M A B0 S8 > 50% K7 B ND R A H sl I8 FBR .
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Table 3 Statistical analysis table
PR
&t
] + 16 3 19
TR %
- 60 61
ait 17 63 80
e HER I, -REFRIM
x4 FEEMRBLERN=3)
Table 4 Results of repeatability test (N=3)
) IR AL
FE b
20170605 20170708 20170816 20170907 20171012
BHMERE S 14 25.6% 23.8% 27.9% 25.7% 23.6%
B S 2# 5.7% 43% 5.9% 3.2% 6.7%
BHMEARE G 3% 39.8% 42.3% 37.3% 38.0% 42.2%
FHAERE S 1# 97.5% 99.9% 100% 98.3% 98.8%
FHAEAE 5 2# 67.9% 74.3% 68.8% 72.3% 70.0%
FHPEAE i 3# 56.3% 57.0% 53.8% 54.6% 54.1%
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