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Evaluation and analysis of rapid colloidal gold immunochromatographic
detection method for phorate residues in fruits and vegetables

GU Li-Jun®, WU Shi-Yu, LIN Chang-Hong, LIN Zhen-Hua, HONG Jia-Rui
(Shenzhen Academy of Metrology & Quality Inspection, Shenzhen 518000, China)

ABSTRACT: Objective To establish the technical specifications for the rapid detection method of food of Rapid
detection of methyl mixed phosphorus residues in fruits and vegetables-Colloidal gold immunochromatography.
Methods According to the Announcement No.1490 of the ministry of agriculture of the People's Republic of China
and the GB 2763—2021 National food safety standard-Maximum residue limits for pesticides in food, the scope of
application and limits of detection were preliminarily formulated, and the rapid detection products meeting the
requirements were screened. According to the Opinions of the general administration of market supervision on

regulating the use of rapid detection of food, the rapid detection products were evaluated, and the performance
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indicators and cross-reactivity of the method were preliminatively determined. The efficacy of the method was
evaluated using naturally contaminated positive samples, and its consistency with the reference method was
analyzed and compared. Inter-laboratory validation was conducted with 5 randomly selected professional
institutions. Results The method was found to be suitable for the rapid detection of phorate residues in 11 types
of vegetables (bulbous, Brassica, and leafy varieties, etc.) and 6 types of fruits (Citrus, pome, and stone fruits,
etc.), with a limit of detection of 0.01 mg/kg. Sensitivity and specificity were both=95%, false-negative rate was <
5% and false-positive rate was<5%. Cross-reactivity rates were=50% with phorate sulfone and phorate sulfoxide,
while cross-reactivity was<0.1% with methamidophos, acephate, isocarbophos, parathion-methyl, and phosfolan-methyl.
Cross-reactivity with fenitrothion was<0.1%, and with parathion was<10%. Conclusion This method has been

established as a new standard, providing standardized technical specifications for the production of rapid detection kits

for phorate. It is suitable for monitoring phorate residue levels in fruits and vegetables.
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Fig.1 Technical evaluation workflow of the rapid detection method
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Table 1 Results of vegetable matrix applicability testing (brand A)
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Table 2 Results of fruit matrix applicability testing (brand A)
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Table 3 Performance metrics calculation results for brand A and brand B methods

A il B Al
FEGRTEOL a K25 58 b o FrIZER b o
PR [ PR IS4
FHAAE (1 AR5H H PR N11=300 N12=0 N1.=N11+N12=300 N11=299 N12=1 N1.=N11+N12=300
Bt (=3 1 +0.5
) N21=0 N22=600 N2.=N21+N22=600 N21=0 N22=600 N2.=N21+N22=600
B N.I=N11+ N.2=N12+ N=N1.+ N.I=N11+ N.2=NI2+ N=N1.+
N21=300 N22=600 N2.=900 N21=299 N22=601 N2.=900
RILE (pH)/% p+=N11/N1.x100=100.0 p+=N11/N1.x100=99.7
TS ()% p—=N22/N2.x100=100.0 p-=N22/N2.x100=100.0
BB (p-)/% pf—=N12/N1.x100=0.0 pf—=N12/N1.x100=0.3
B (pf+)/% pf+=N21/N2.x100=0.0 pf+=N21/N2.x100=0.0

H: a WS T ER IS B ) 25 R s A SRR A D({ﬁé*% b R H RN A IS B S5 R . R AT RN S r 45
Ho NOWIEATRRE BT REL B THETT, B ThRIES. Billn: N11 FRE—17, 58, NLERIIAME 17, N2 £
AT 55 251, N12 TR —17, 840, p+iﬁ7‘?’?§"§H‘Jmiﬁif;‘{(sensmvny), WHR A E YR (true positive rate, TPR), ‘B FR/RN1ENTA L
B i BHE: o REAS AR, IR IE AR TR R B e . p—il B R R (specificity), PR B B4R (true negative rate, TNR), ‘& &8 ))&
TETA 2B A BAYE R R A R, s E TR0 R BV e il pf—37m £ T {EL (negative predictive value, NPV), RIF0MI A B PE )45 R,

SRR R B A e, T A TR AR Y A B 4 SR P AR Y . pfeR R IE TRIN{E (positive predictive value, PPV), BTNy FH A 45 5
eh SEBR R BHPE Y L), e TN AR () R, 4R A B 2 R R i IR

T4 RXREEMUAER
Table 4 Results of cross-reactivity testing
} N B ih
" Ry — R
e M F bR E 2 bR g 38X
N(mg/kg) /% /(mg/kg) SV Z/%

A B @ D B

JEQ @[1 ﬁ 1 Segapy R / / / /
, | L A / / / /
' T 0.01 100 0.01 100

VE A UBIE B OIS b C RS D IR B OB L
F oA H OB THER & B4 0.006 meke, B 4 B e b0 00T 10
103230137078); 1 H 8 b (FHEBE A5 0.10 mg/kg, magm 002 50 0.02 50
FE S 103230146730), £l 0.02 50 0.02 50
B2 X SeaiR . FEE 0,02 50 0.02 50
Fig.2 Results of the comparison of experimental I PE B AR 4 0.02 50 0.02 50
24 EREEANER e TEnoone
FHEE 4 FIAL A R R R X 45 A 24 19 58 U R A% - T3 10 <0.1 10 <0.1
5% FPEREDN 50%. FIHEREIIN 50% . XHEERE 10%, B0l 10 <0.1
S ERRBIZ UL AT 0.1%, B SAETHEBE S smpp o~ 0 01 10 <01
KR5S LA TR 50% ., I 50% . % koo sl
PR 10%. RBUEE 0.1%, Sk EASAOUTIRS w10 0L 10
AT 0.1%. AR B HE BT I B T L, S A A CEw 0 w1 10 <o
SR R B, B AR A Ry e TR L 10 o1
BRI EE LN % = 50%, 55 B P18 W IR 28 SR N 6 = 50%, PP FEH 10 <0.1 10 0.1
SR LB MewE . KERBE . ISR . B LR ES 10 <0.1 10 0.1

FRUE Y AE X H I <0.1%, 5 4% BE R 28 XU R < S K 0.1 10 0.1 10
0.1%, ‘53 A AE R <10%. A~ 0.1 10

A
2
e
=
_
S




%5 23 4]

AR, A KRB PR PR B e SR DR A A S

31

2.5 ESPAMHMRIGIELER

ARG A8 b (HHEBE & ) 0.096 mg/kg, Ff
A4S 103230137078) 18 N (FF #EmE & 5 4 0.10 mg/kg,
FESL S5 103230146730) H RR8A A0 Gt ¥ 8 1 [ 5 s ofe
GB 2763—2021 HxE W PRI, 0 5 57 L S PH M A
A B PERE S (A S O R B IR G, Hils S
AV KR 0.02 mg/kg BYEH S ARG (B 3 A)FT S ik
BEKSE-H 0.02 mg/kg (8 b AES (B 3 B), MREEADES )
LA BRI T P A I, I SR S B, R R
R, UL 3,

LS BA R i v F P S F P R R Pl R
A, P BB S ORI R . R RURD
P Pl S04 38 S R R4 R 50%, DR It it o 5 3k
0.02 mg/kg,

3 LS PSR Al A 2R

Fig.3 Results of testing with real positive samples

2.6 ZLIE[EHEWIESER

XF 5 FHUAG IR R BEAT 404, ML E KT B
LR R AT T WA R R 5 TR 1 i DR A ol
FHEIRE L) (EW K (2023 15), i T &AL
EA 7 I PEREHR AR (R AR | RS RIS . R BH M
Ry, HFE S ATAL A SRR B AR R A = i 38
B REE=99.0% . F5R1=99.5%. BAEE<1.0%.
BPAER <0.5%, HAT RIFAEZ MM, 58480 e
D5 AR REFR AR IR S R (2.2) h il e b RB R AR, HAT R
S

RS FREEBERITESER%)

Table 5 Results of product performance metrics calculation (%)
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