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F IR 10 FK 25 & 7% B IR IEAS B 52

RA EWF M AR EDY MKk F—E HHES KREQ
(WK 42 S ERSEREIINIT T , Al AR 0 Ty T S0 , B 310029)

W OE DRI BRI RN B A AR 2 S b R A B IR, AR S AR A R A 2 B v b A
ARG AR TR RS, S T —Fh & A 10 XA R 5 R ZGPUR LA 1Y Sie 5 Fr , ] i) i
Ao e 7 i B SR =l T W SRR ISRk 22 TR R S TR IR B O, R U TR A TR 3 10 Fhefe
2y, SRR SRR e R SR PR A G o i RN S EAT T Ak, AR D7 %t 10 PR 241
K tHBR (1C, ) iK% 1.49 ~15.72 pe/L, KL T 1.5 hy, BB R Or ki 1 F KR (GER) (B3 (FR) LK
A (LL2%) H Y 10 FhA 25 5% BRI, S ATAG: H 28 mT i A2 M NV 3 mp ) 7 24 i R B B8 R A2 ( MIRLL ) A ) 22
SR, FLIGIES A D i ELAG 5 A v B RS 25 B, AR 2 M R B3R R 82. 1% ~ 120. 8% , L P AR X A 14 A
22 RSD<10.4% , #lt/H] RSD<12.1% , 5 FTiEAURHINZ5 R B9 C RECR T 0.9591, ARWFIE A2 2 5% B TR
R A BT ER UL T R AR SR, B R SR E.

KEIE RAZIRE; POERD; RSk BIRE; S RN
1 5§

R b AR 2455 B A U R AR W DR £ 2 A T R B (B IR AR SR B AR A
o FHRAR 25 5% BRI H AR a3k Tk SRR ik 0 ER R T SE R M S R i T, (R
FERB A A A 3, XPRS I N 53 45 BEE Ry, A 245 5% BR DR A I B R W] LA TR AN X A i, LA
2% R PRSAURG: DN 5 G AR I T AN S A A ik . o IR 12 2 A T SR (B HCARI X R4
FRTA DL b s BE T RRIE S A HUR] X MR 25 7E A0l A= P eh 2 A, PR — s B R R fge
IR OT I BT AR SR, AR f) i 245 715 PRl LT A5 B 5 A I Pl A S P i, R 5
W UL B AT MT T ¥ T A SR I e W RS ( ELISA) AR B i 2 M iR 4856 . Liu &7 S T
125 4tk ELISA A2 2 A6 0 S 5w 20 ok Y 2R sk 1) 7 0%, Jc (R AG Hh 36 229 ng/kg; Ma 508 #ES7 T
FLISA 2 K6y 0 e 28 A8 i v (1 ik HR B A0 o B 5% B B I AG: HH 8 20 we/kg RS pg/kg; Chen %510 47
T R R R B e R R G ELISA 7k, F T AR K o SRS I | 2R 450 446 AR
ELISA #2517 5.5 f%, X T° ELISA ¥, — Rzl G 5 R ekl —Fhal ifh e 25, G ik 4 &1
FUIOUIOREE Z R UK BB AR ic ), AR S e 0 2 A v 7 AR 245 3% B8 A I v 4 I FH AT 9 H 25 318
20 Lin 5K AR AR AR, F T e R G Tl A 2 R RS R AR 43 3 ok S0 A
100 pg/L; Wang 517208 57 a5 3 40 F A Ry T bk s mbke | a0 bk | g ol i o 285 46 0, 46 11 BR 24 0. 10 ~
0.33 pg/L; Zhang 55" KA ] 53 G se R MR AR R0 5 71 8, 46t BRA 0. 04 ~0.76 pg/L, B8R
B S AT IR AR A T A AR A T4 BRI 7 8 H ph T s (] R BRI, — SO 5 I 5 45 LU
AR BRI A 2 RN T S RS B iR T K B S B 2 g 24 % B T
FE M5 s A I A A3 B i
B2t R AT - U A S P 235 SO Ry A ) 2 18 R SR LA LA R T s B
JRERHT AR AL, DA S R 2 B HE T2 s e 38 A e S M i B A A Ao DU it v A 8 41 e
MR TR S S i H R B T A W B A I B2 T R 1 B D B S 8 B B0 T 2
SEJT I, 0 Wi R BB I A 5 DA S i e sl A i ARk, s R R BT
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NI TG R BRI | SRR I S A W LA B A SR S R, 8 8 AR AT BRI R B
BERRLF B CD AL, Kl xh G B 241 i R R0 AF (H bR I I R N R
10 Fofr, HLIRHR S5 R T PREE /KA AOAS I , 1 AN S 85 BRI T T3 7 il A" i S5 S R B TREAS X
A RER 1 T A AR Al R SO AN [RS8 TR BE AN [R] , 24 22 i SO () I e 24 RH 8 — B 1A
BT AT, 2R A 30l SN Y RAEUEE 5 BRI -Hu A S SGRIIR . IR, FRGSG TA™ b
o AR 2 Z2 5% BRI SR 8 8 BOR B HAE /> o AR TR iU 57 A R T 50 Y I S S S
FrE AR FAGIN SR R bk P45 7 A2 SR QuECKERS J7 i #EATRE i F2 U5 4k, MUTAT BRI 4%
JR, (AT R I TR 2T Ak 5 D AR AN 45 5 W B A, f e e D 11 R ) 52 S I A % (A pH L
HhE TR BRI, HER U AR D) Wit A A B

AHIFERE RS R M AR T AT 5 (L bt B LA IS AN B 45 5 [ 78 T3 L, Az,
SE IS T BESLIRAE 10 Bl WA 285 22 5% B 9 et oA O 0%

2 SLIGERSY

2.1 U5k

UV-2550 553 EETH( H AR B A R ) 5 PHS-3C pH i ( L@ BME TR A F]) 5 Milli-Q 4l
AL (£ Millipore A1) ) ; Allegra 64R A 25 3 2.0 AL ( 25 Beckman A ) ; GB500-X it F HAEAY
(BIRE PolyPico Technologies /NGIDE ﬁfﬁfﬂﬁﬁ(( H A< EPSON A #]) ; Analysis Only 4100 o i BE
Hrax (32 E GenePix Pro 23 F]) 3 Agilent 7000C A (385 BRBX B4 ( GC-MS/MS, £ [E Agilent A F]) ;
A SO (0 1 B R B % A% ( UPLC-MS/MS, ZE [ Waters 23 H])

RAATR ATEEIR =8 N-FRFET W e 1-(3- W RS L) 3-2 3k — W e 4 v 1 A
(BSA) JYFRTE M (OVA) ARBEHRIE A FIARIGSRE B IR LI ILIE el (PVP) (R 2 B (PEG) (4P
KW (OPD) N-NFEZ, Z e (PSA) (&1 Sigma-Aldrich A ] ), Hg 3501 ¥ 2 43 B 210 ([ 25 4 A1 ik 2%
EHRAFD . BT ( EEOCIAFLIEA R ;5 8 mg/mL FEHR 1gG( — 4, FHHETAMA ) ; BiE
(dt5t Solarbio 24 ) 5 Lt B (LBt AEY) A W) ) 5 BBy (TLIRIE B RHELA ) o L5 KN
EBAlsK (18.2 MQ em) .

BEALMR = W PRSI L s W b ik ek RS L 2 TR R KR T IR B o
(100 pg/mL., HEAAVBF2E B K EIREE AR AT ) 3 B 2R B 5 IR A BT
FAR ZGHA L PRI T I B A S A BRAE B A IR 7] e A e e SR A 245 4 7 (R 044 P A S0 55 25
il

SESE HI ZLASRE S T A i T
2.2 BEERGIE

B R SR AR U, Bk 58 2R I T B N2k (98% H,S504-30% H,0,=3:1,V/V),
80°C ALFH 40 min, #RJ5 HBLEAKIHYE 3 Ik, AAX T,

BRI AT BB A 3% ~4% (V/V) TR T B W IR 5 2% i W (PBS, 0. 01 mol/L,
pH 7.4) = FIRI 2 h, BUH A SEH PBS 3538 3 Wk, S8 5 FB 4K B Uk 3 W, A AR+, T 4CF
PR, B
2.3 BEEREHRMREHHE

PLERR PN SR ET R 2 M AR R — 430 B 1 45 20 nm 8R4 TFARE 9, RA
ERUCTE DA G g TR R S AR ic R R pH E A EGE AR ic AL . 78 ZHihRic W~ 80 mg/L
2,0 0.1 mol/L K, CO, M iR 4 pH {0 6.0.6.5.7.0.7.5.8.0.8.5.9.0 F19. 5, fifi ke 1
bric pH {8 ; RS pH 500 T, T IR & Sadbric =R Ak, 20 5% B 10,20 .40 .80 1 100 mg/L ) —
PUbRCHE | i ol bric i, FEMESCIR[ 24 195325 FERGE &0 R, il 48 S hn —uigsr .

2.4 BRAESKNAGZE
(1) 54 BERZEE5H 30% H-0.05 mol/L CBS (pH 9. 6) ZZ i B , Pl SRS
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FEALGE T REIEAL DY A b (3 L/, AR T4 2 h) 10 B 25 gl bt R Ae I 3 m - b A HEA B30 n i 1
fiR; (2)% R BESR Kt R FRESIGZEFN B X 35,0.05% Tween-20-0.01 mol/L PBS ( PBST) ¥
B2 W (3)HEA 5% BilEWk-PBS,100 wl/fL,37°C M5 30 min, PBST Y42 IK; (4) —#A il
AT I AL (A 25 45 o i SO R B3 28 M SF R B ), 10 Tl e 44 7 8 Y R A 00 A o A%
25 pl/ AL, FRFHIRAE 37 CHFAE30 min, PBST YEIK 2 IK; (5) @A =4 R fIIA LR 9L 20 15H
FEWE (100 pL/FL) ,37°CHFE 30 min, ] PBST FHBAIK A BEL 1 K (6) 483G A IIASRIEIR A WK
1B SR FUR AW, 100 wWL/fL, 2 EMFE 15 min, BAKYER 2 0 (7)) &A% B E TEGB
PG E , 1 Adobe photoshop 7. 0. 1 A 16 437 K BE &K A5 & R 8 T8 B s o3 4 4

HRPRAT A I DI (558, T T e BETHR; (8) oAt RIS A Bl A A A I A
A5 S EATS S, FIBR T SR EIAXHE SAH. IR (Inhisition rate (% ) ) BT ILAZ(T) .
Sb_Ss

Soofr RIS, S, K ERRRR IR S, R IRE 015 S, DL 3k A 4 25 e Xt
HOWBE AR BRI, JF A 1,
2.5 TR

P TS0 75 B M0 25 10 e 24 B o4 5 R4 86 gggg
TR W2 IR A b RE 4 BRI T 8 35 5 2T 5% © CHB-OVA @ DB
25 FURE R (28 UK I | 25 SE 55 10 AR 25 9 70) 0000 | O muvon @ s
U B BN DO R 0000 | ©mwon @mum
SRR SR FH 94K 9 QuECHERS #5245 1l 0000 | 9o O
BRI FHOR b B, FRUCACSR: B3R 10 g (5% 0000 | O™ ©nom
MEER 1 g, A 10 mL B4 /KIZ 7 10 min) , MIA
10 mLZNE , IR HEH 3 min, IMA 1 g NaCl f15 g J&

7K MgSO, , ¥k $#2 8L 3 min, 4000 r/min &> 5 min,
HU5 mL FTSWL A 0.1 g PSA, #E 30 min J5,
B2 ml B AT RN S R (20% H L oehip
ME-PBS) E 4T, i 0. 22 pm A HLIEBRFF I, SRA g1 - 10 s b o e = it st 17 e 0l e
2.4 WHYITEHRATIE SRR DAL AR B I PR AR R T A
/TS(%%*&MIJ . i%f}'[& . i% ﬂ:‘[] 71 %*}ﬁ Eil:l'II |:':| 10 jF;:I:] Zz‘g‘j 1-10, Coating antigen of chlorpyrifos (CHBU-OVA) , triazophos
ﬁj% E')qj B"Jﬁﬁﬁiﬂ%*ﬁ?mﬁ]ﬁ%ﬂﬁ E':‘iff‘_.j\ E}:/H\:ﬂ] Iﬂz%jk (THBU-OVA) , carbofuran ( BFNB-OVA ) , thiacloprid ( SCL-
Pl — v [25] - - OVA), imidacloprid ( BCL-HRP), carbendazol ( DJL-BSA),
/TTHJUFZF{E NY/T761-2008 ’ ;H\: I:F‘ H}EEE%/ii N g lili N IJH: iprodione ( YJN-BSA ), aldicard ( TMW-BSA ), fenpropathrin
EW‘*W%DEEE 4 ﬁ‘?&%ﬁﬁ UPLC-MS/MS *ﬁ?ﬂ” . ;H\:é% (NC-BSA) and chlorothalonil ( BJQ-BSA) ; BSA, bovine serum
6 Flfc 25 H GC-MS/MS K&l albumin; OVA, ovalbumin

3 #£R5itE

3.1 BRNEERESRAREITERERK

K10 AR -R TR G, 70 5 N EEIEIE-OVA ,, —E-OVA , 58 [ Jak-OVA , BE HUIR-OVA
ML HUbk-HRP , 22 18 2 -BSA , S B IK-BSA | 35 J g -BSA , FH U4 BE-BSA | F1 B 15 -BSA FIAH R 19 A 25 B iR 40
G, MEESVHA TP E L 10 PP g bt R, — kB A 7 NBESIA A L e B R At AR ] 2
Fis

Shy SRS LAY DR - A S N7 AR A A 5 A 5 e 0L L 2 R R SR AR S R A A A A A
BrEH , B 2 ot i TP A b R A 2 B AR TAR VR, Hoh Bk b IR 2 S e i i b SRR TR
0.02 ~1.00 g/L, —HUHEEH 0.20 ~5.00 mg/L; 4 50 mg/L —HrH FHAKRE R, KON B 4 bRy st #i
B 20 £, MRALAR BT R -RAGTURA AR IE LR 1,

K1 e i b 10 R s oA

Fig. 1 Distribution of 10 kinds of coating antigens on the
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Fig.2  Steps of reaction of immunochip

Rl BT ZHUA T AR O 4 R

Table 1 ~ Optimized working concentrations of coating antigens and antibodies against corresponding pesticides

LB SR PRI B
2l (ks Coating antigen Antibody
Pesticide Coating antigen concentration concentration
(/L) (mg/L)
AL Chlorpyrifos CHBU-OVA 0.10 0.31
=M Triazophos THBU-OVA 0.10 0.62
Vi1 i Carbofuran BFNB-OVA 0.10 2.00
WE LMk Thiacloprid SCL-OVA 0.02 0.62
I Uk Imidacloprid BCL-HRP 0.25 1.00
Z PR Carbendazol DJL-BSA 0.10 0.20
SEHK Tprodione YJN-BSA 0.50 0.62
K g Aldicard TMW-BSA 1.00 5.00
F545 1 Fenpropathrin NC-BSA 0.08 0.30
E 7% Chlorothalonil BJQ -BSA 0.10 0.50

3.2 EERTERNSIERE

SR 10 M 2 159 R PR WO T, 8ot R 48 SO I AR U 5 (LR AT 2 B o3, A4 i
10 Firfe 25 Al ik B (1C,) ) AnifE R J7 2 (R*>0. 96 ) FIZMTE I W2 2, 3t8 A A I LT 3,
2 PEE I 10 FhAR G R I £ B R AR

Table 2 Standard curve and sensitivity of immunochip detection for 10 kinds of pesticides

LRMEIE
g2 ElEyiys 1Cy, Linear range ELISA ICy,
Pesticide Regression equation (ng/L) (ICy-1Cgy ) (ug/L)
(re/L)
FEAEIE Chlorpyrifos y=12.820In(x) + 16.497 13.64 1.31 ~141.66 7.99
=% Triazophos y=10.378In(x) + 45.883 1.49 0.08 ~26.77 0.85
56 il Carbofuran y=12.881In(x) + 27.349 5.80 0.57 ~59.59 5.57
15 bk Thiacloprid y=10.064In(x) + 22.277 15.72 0.80 ~309.70 13.29
Ik, 2 Bk Imidacloprid y=12.148In(x) + 37.210 3.16 0.28 ~36.40 2.34
ZH R Carbendazol y=12.042In(x) + 30.379 5.10 0.42 ~61.60 2.95
SEHK Tprodione y=13.608In(x) + 24.309 6.97 0.70 ~68.81 10.37
B E Aldicard y=16.222In(x) + 27.739 3.94 0.62 ~25.07 3.11
%448 Fenpropathrin y=15.129In(x) + 14.194 10. 66 1.47 ~77.45 5.33
THW Chlorothalonil y=10.961In(x) + 36.420 3.45 0.22 ~53.30 3.60

LKW, LIRS 7o AR AR i 10 S 8888 7 T 125, XA AR 25 4 1G5, 55 5% F TR AR (L BT JsU R AR
BT EE ST A A1 B2 35 G ELISA Jrikxt 8 4R 25 1) 1C5, 4024, HLEEIE FARHF 5 4 Ay 109 e 3 1) Jths i
ARTTIELL1C,, ok R, LB AR RESL AR 25 5% B D 9], L 1C, = 1. 31 g/ L, BUTVRE LR MU 22 10 15 F
e IS AR A 13,1 wg/kg, AT S BN RESE B IR KH% F B 100 pg/kg ARG 225K 12027
(A HE, L O o 24 i i fEORS: H e Af T3 2 B MR A 25K
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Fig.3 Immunochip detection results of 10 kinds of pesticides

I ZE AR 28 T 2 B8 AR 25 {1 v B2 8 o ok B A B0, =Wkl | o vl WO RO Ik R BT R SRR U K
B ZEHEE N 0.,0.21 ,0.83 3.32.,13.28 53.16 M 212.5 pg/L; FEAEMFI P GUAG MG RO A 25 W 4 0.0 83 3,32,
13.28 53.16 212.5 F1 847.5 pg/L, KALWIRXT 425 L3 1

The test samples from left to right were blank reference, low concentration of pesticides to high concentration. Pesticide
concentrations of triazophos, carbofuran, thiabendaline, imidacloprid, carbendazim, isomyzuron, aldicarb and chlorothalonil
were 0, 0.21, 0.83, 3.32, 13.28, 53.16 and 212.5 pg/L. Pesticide concentrations of chlorpyrifos and fenpropathrin were
0, 0.83, 3.32, 13.28, 53.16, 212.5 and 847.5 pg/L. The corresponding pesticides of antigens are the same as in Table 1

3.3 HmBERYE

BagZEts i RIS R B ZDASAE S TP ) 10 AR 2 55 1 2675 SRE il R SRR 45 R ) TR
JE 38 R R SR BER R IR BTRUN . ASAHF SR R B QuECKERS 125 X5 R DU AE i i A T4 B 44k |
WeAiFE 25 AR Fe 28 2 R AT TH Bt A o T i R B A 4, B RE AR B R BB B2 (1.,10.,20
40 fi5) , BT A FE BUR AR BEAS BSOS 1Y 10 Bl 28 1ues vk A, 2 aer gl SR 36 Y e JTORE At A R 10 4%, 3
IRFNASHAE S AR RE 20 A%, LI T4 mT 206 AN ma J vk ke R DR, A S B BU b JE B 2 mIL |
T, AT, BT AR T 20 mLL B9 520227 e 25 (10 A5 RS ) |, SR A AR R FH 40 mL 19
IO 5% PR E 25 (20 FEFRRE) o LABRESERE b (BRI SApf6i] , SV m T i3 R e itk ) 22 5 L33 351 B
310 MR ZTEE TRP B E I [ eR

Table 3  Recoveries of 10 kinds of pesticides in cucumber samples

P A Rl Tl AP AR G2 WA Fe 2
Pesticide Added Found Recovery Intra-batch RSD Inter-batch RSD
(ng/kg) (ng/kg) (%, n=3) (%, n=3) (%, n=3)

. 15 12.93 86.2+3.0 3.5 4.4
Ch?:oilif?fos 50 47.59 95.2+9.2 9.7 6.3
250 243.90 97.6x12.5 12.8 4.5
o 15 16. 64 110.9+5.8 5.2 7.4
Tﬁilzlﬁfﬁ)s 50 49.26 98.5%5.5 5.6 11.4
500 * 435.63 87.1+7.3 8.4 8.9
15 12.66 84.4+3.4 4.0 5.1
Cﬁgﬁn 50 48.16 96.3+8.8 9.2 6.9
500 461.32 92.3+5.2 5.7 12.1
15 16.41 109.4+4.2 3.8 7.3
Tl‘iilgac—*{ouffid 50 46.15 92.3+4.6 5.0 11.3
500 439.35 87.9+4.2 4.8 5.5
15 16.89 112.6+4.8 4.3 6.4
Imli]g:zﬁi@(ﬁd 50 49.13 98.3+5.1 5.2 10.1
250 231.14 92.5+3.0 3.3 5.1
. 15 15.81 105.4+15.6 14.8 8.1
Ca%)!ilizol 50 51.39 102.8+9.0 8.8 10.0
500 488.68 97.7+5.6 5.7 10.4
- 15 16.49 109.9+6.0 5.5 5.4
I;Iodione 50 44.06 88.1+5.2 5.9 6.5
500 456.73 91.4+4.6 5.0 7.4
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%3¢ 3 ( Continued to Table 3)

P I Ko K HEP R 2 S e 2
Pe’sli('id): Added Found Recovery Intra-batch RSD Inter-batch RSD
o (ng/kg) (ng/kg) (%, n=3) (%, n=3) (%, n=3)
) 15 14.70 98.0+6.3 6.5 5.7
fﬁgiﬁ 50 44.73 89.5+5.3 5.9 5.0
250 233.97 93.6+10.0 10.7 8.3
—— 15 15.62 104.2+8.6 8.3 6.2
FeTp%éjijEEin 50 47.17 94.3+4.4 4.6 10.3
500 438.87 87.8+6.1 7.0 7.2
. 15 16.41 109.4+11.6 10.6 5.8
FITH 50 46.52 93.0+9.7 10.4 6.3
Chlorothalonil : T : ’
500 495.89 99.2+4.6 4.7 9.6

TE: # " FORZMEBE 500 ng/g USRI LR T =B A0 S RGN 2 P 0 L DRT ARG S T R R R R P R 2 £
Note: " * " means that the concentration range of triazophos 500 ng/g is beyond the linear range of triazophos detection, so it is necessary to
dilute the test solution twice.

LA R U N3 R 82, 1% ~120. 8% , AN AR HEN2E (RSD) 4 2. 1% ~14. 8% ,#it[A] RSD
3.6% ~12.1% ,FWAFRETIEFLDYE A (04 25 22 5% B AG I Jr s HL A B0 47 1 v f B8 FORS 140 2, 4 A AR 24 % B8
AYBTHBESR | FLAG I R A58 754 3 AR 72 5 i MRL 225K ( MRL $00{8 W 7 BRSO S5 B i ) |
3.4 BAZRENEERNERMEXNE

A3 BV G2t B O AR (R0) AR T - SR AR v A S SR 3 I 20 AR i L 10 Ak 24
RINDSCEE (2 3), 5 W R ) 5 SR A7 4 DG 43 600
BT BB I 7, 5y = 1. 0419-0. 9035, so0f  meosmar
R*=0.9730; #JK. y=1.0037x+2. 4689, R* =
0.9741; 4155 y=1.0046x+7.2808, R*=0.9591, %%
TR, S8 B I RS S Ay 6 10 Ff
AR 2 (ARG I 235 SR LA A B A S T A 0y ik
B TORE A A P AR DG LI 4 100

1 1 1 1 1 J
4 4x -L/I’.\. 0 0 100 200 300 400 500 600

=H Detection value of GC MS/MS and UPLC MS/MS( pg/kg)

400

300

200

Detection value
of immunochip ( pg/kg)

By T A2 2 B S 5 H R U 3 e
T MR () BE3E (HR) 6N (2T i;ﬁﬁ)ﬂﬁtuﬁmﬁlﬁﬁ(fﬂﬂ&?n%ﬂﬁ*ﬁ%@ﬁ’*ﬁ(ﬁ:
§> EESEMLS 10 ﬁﬁﬂiﬁ%ﬁi?ﬁ%‘ﬁ%ﬁﬁﬁ?ﬁ,ﬁﬁ Fig. 4 Correlation of detection results between
HAEN AT HEAR™ AR AR BN, 5145 immunochip assay and MS method ( cucumber samples)
ARG ARG I 7 AR L, B RO s BT AR
U R A B 7 3k i B RGN PRI AGHI A 285 IS A S B 22 S5 I H
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Immunochip Assay for Multi-residue Rapid Detection
of Ten Kinds of Common Pesticides

ZHAO Ying, WANG Shuang-Jie, LIU Ying, JIAO Sha-Sha, ZOU Ru-Bing,
FANG Yi-Hua, GUO Yi-Rong ", ZHU Guo-Nian
(Institute of Pesticide and Environmental Toxicology, Ministry of Agriculture Key Laboratory of Molecular Biology
of Crop Pathogens and Insects, Zhejiang University, Hangzhou 310029, China)

Abstract With aldehyde-modified glass slide as solid phase, pesticide competitive antigens as coating
antigens, gold nanoparticles as labeling material, anti-pesticide monoclonal antibodies as recognition elements
and silver-enhance reagent as signal amplification, an immunochip containing 10 combinations of coating
antigens and antibodies against corresponding pesticides was developed, which could be used for simultaneous
detection of 10 kinds of pesticide residues in agricultural products, including chlorpyrifos, triazophos,
carbofuran, thiazoline, imidacloprid, carbendazim, iprodione, aldicarb, fenpropathrin and chlorothalonil.
The limits of detection (IC,,) of 10 kinds of pesticides were 1.49-15.72 pg/1L under the optimized reaction
conditions of immunochip. Moreover, the detection process took only 1.5 h. The chip method was applied to
the detection of 10 kinds of pesticide residues in fruits (apples), vegetables ( cucumbers) and tea ( black
tea). The sensitivity of the chip met the national Maximum Residue Limit ( MRL) standard of pesticides on
corresponding crops. Furthermore, the immunochip assay had high accuracy and precision, with recoveries of
pesticides from 82.1% t0120.8% , and intra-day and inter-day coefficient of variation less than 10.4% and
12.1% , respectively. The results from the immunochip assay had good correlation with those from mass
spectrometer, with R* of over 0.9591. This immunochip assay provided technical support for rapid detection of
pesticide residues, and had practical significance for guaranteeing the quality and safety of agricultural
products.

Keywords Multiple pesticide residues; Rapid detection; Immunochip; Gold nanoparticles; Competitive

immunoreaction
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