45 AFA olvjgazxg =9 A& P&
Rapid Detection of the Residues of the Insecticide

Imidaclopird
£42° Za2’ o] A
LR
S. J. Song H. K. Cho J. K. Lee

1. &

FTAEY 2 F49 AANE FAE AH sde HAF Age] e a8y v
< FHAHS AMgEHE 8 FAEY EHolY WRde Foo] IFY steAe]l 4 9;1‘4
o FAos AHFE IR BAL AU AV ¢ Joend oo AHFFES A
SA3Y & A= £l A a7Hz k(e 2003).

A% A Imidaclopride 7104 AFAZ dFo] AAviy], olgh, T4 AHI &
doA wagt FUdAe FIUW, ZFPUEF ARE, {EF, e F F9 HAE
A& 22, A, nF, 6, An), BEgol € v FAld FHYSA AHLEEHIT doH(Bayer
CropScience-Korea, 2002).

TP FRTY £A4L FE2 Jt2 a@olEadyg(GOY & 9A aZntE ]
(HPLO)Y g&3tn ded, £4& 3 dAFY ANEE vdsn JF3d {782 F
Z3tn A, wepA o] HHES B Anje AIZH 8, 1te Fu] L %d Y 7)F
£ "8 T 3 o ZFH AFA Imidacloprid®] &S 98 A BAYo] MU=
4Ade Hesr] fd 7€ HEY A&Ea ZEVE ARE, ol HEAS A=
FAld 7HEel AYdEd FAAUFEMYELISA) /Age @3 AF7F FRFHUC(] F,
2001). WYY L 71E FARA g8 AFII] ol AFEEUAE F8&Y + U,
A FEY IFFE A O AEE 2 AHEE 48 A& 7Y, 19y
2 dd FAUSEAYEES BYHA diF7)7d A FHEMHRgE FH), A 4
¥ 5L gEoy, AH3 AdPAE NEE olFdof ], H4 2A7 o]t 44
Zto] 875, A& HES ANAT RN AME 7hsd AAIZE SAARIE e s,

uto]o MM = dA ]*1—4 AAZY &AL 7H53HA & 23 98 2 I Hokg F4
o2 i g a4l T3 ow, A B0 ¥ ARAE LopdANE BS AF
o] XPH 1 gt % ATFE FAEN FAFIE T A& HAES % vpoloA
A e APAFEA 7|20 APdgos sty FAAYIYE VxE o AEA
Imidacloprid& 4143 A& & Y HE ML Frisp=d Ao
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2. Az 2 By

7h Aok 2 |

Imidacloprid®] A3 FAHAHE 93 TY FYO2 hapten-1-BSAS A& on
F A 2= hapten-2-KLHE AMR33t) ol 97 A S50y 53183 A
A AzsHck, 28]l secondary antibody?] horseradish peroxidase-conjugated goat
anti-rabbit IgGe} 713 33 55 -tetramethyl benzidine(TMB)E Sigma Chemical Co.(St.
Louis, MO,, US A2 58 F434

Microplate™ Maxisorp 96-well microtiter plate(Nunc-Immuno plate, Maxisorp surface,
Roskilde, Denmark)E& A}£3}% 1, microplate readers= Bio-Rad Model 550(Hercules, CA)
& AR AT

o EARARAME AT 23899 2A
ENWe 9% 43898 EPA Guideline(Lee 5 2001, °] 5 2001, ¥ 2003)9

- Coating buffer: Na)COs 0.79%g# NaHCOs 1.465gS < 500mde) &% FHF =
o] pHE 9622 9& ¥ HFHYE S00mE 3 4THF ] B AFESIATH

- 10XPBS (phosphate buffered saline): NaCl 640g, KHsPOs 16g, NaHPO4
91.96g, KCI 16g& °F 7L9 zexE FFF AMAs ZWetdA %ol pHE 752
2E F HFHHE SLE 3o A4 B3 AMgE AT

-1XPBS : 100m9] 7] 10XPBSE 2&E ZFHFE 104 FAsx Hasi
H pHE 82 & $F A2 238 A& Yth

- 1XPBST(0/05% Tween 20): 100m¢] “7] 10XPBS ¢ 400449 Tween 202 £7]
o W& 3 AFEo AV|A EE FYIFUAN 2eE FHSFE I HEES R8¢
T T Ao 23 A&k

- Washing buffer(0.1XPBS + 0.05% Tween 20): 80mée] 47| 10xXPBS¢ 4
me) Tween 202 &7l W& F AFo] A7A EFE FYIJUAM 2T FHFE
HEROE 8L HEH 3

- Horseradish peroxidase 3-8 citrate-acetate buffer: 1361g2l sodium
citrate(100 mM)& ¢ IL 2¢ % FHF 52U F acetic acid® pHE 552 ZAH3I3
1IL2 gt3o] ALg3srh

-1 % H20: 89: 30% HO; 1l & 29m¢ 255 FHF ¥ Fetxg87)dd Jo}
Wgad A7t

-06 % 3,3'5,5-Tetramethylbenzidine(TMB): 60mg¢] Tetramethyl-benzidine-2 10
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nl9) dimethyl sulfoxide(DMSO) %< F A9 did A&

- % substrate buffer: DMSO9 =< 06 % TMB §9 04mt%} 1 % H:0; 0.1 mdE
2719 citrate-acetate buffer 25méel] 7}ste} & HL& F vtz Ag. o] A $ buffers}
TMB| £5& d&olojo} g},

o AAF 7+ §4AYQEA Y (Competitive indirect ELISA)

g 1€ B A79 7127 @ AR Y E4AUGEAY S ESA BAE. A
A vy 2499 BEMYS A 96-well microtiter plate(Nunc-Immuno plate, Maxisorp
surface, Roskilde,Denmark)9] Z} wellol pH 962 Z® buffer® 343 ZYFYE 1004
(9 A F5: 5 ug/m)¥ FPFCE 2% 4 °CAA &2 A 3F F washing buffer(0.1 X
PBST)E 53] AMFsto plated] ZWeo] A FUE AAI}E, Yol Ad wel ¥HE
blocking &t7] ¢35t 2} welldl 200444 skim milk(3% in 1XPBS)E F7istt), 2% 37 °
ColA 1A1ZF incubationdt i THA] A7 22 plateE A3t 1S o2 FAHE platedl
1XPBSZ 843H1:16000) +&& A9 4 AF< Imidacloprid®) Z} 58 £9& 50
w2y Arrsta & Est ALdA 1A ¥gAIZIY vEg F A AlF 3§, o) x}E A ¢
FA7F XA ¥ goat anti-rabbit IgG-Horseradish peroxidase 221¢} (1:10000 diluted with
1XPBST)& 1000 F7hsich, A-&A 147 w8 & M35 substrate buffer 100x4
A& 2z} welldl] 71 stddloz dAAZY o 158 Fo 4 welld EA48EES HAA)7]
7l Y8l 4AN-H:SOs4& 50t F718dg. Moz w3 plate® dual wavelength
mode(450-655 nm)ell A FBEE Z=A(Model 550 Microplate Reader, Bio-Rad)3tth(Lee%,

2001 =} 2003).
losed —  Ldssd]

Antigen Coating Competition

— B — R

Secondary Antibody Substrate Absorbance
L] souaphase o it
A T:arget antigen £° Enzyme substrate
)\ Primary antibody

‘. Colored product of
A Analyte Enzyme substrate

Fig. 1 Scheme of competitive indirect ELISA.
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Imidacloprid E& 899 BXE 25000ng/ml oA 0.0128ng/miE 3|48t A&yt
EEEA) 93 BFEXHE a2y 29 o) SHFOZ fitting HI, 419 A+E ZE
FAog 4 13 go] EAETHLeeS 2001, ©]F 2001, ¥ 2003).

Y = (A - D)/(1+X/C)B+D (Bq. 1)

o7l A : Imidaclopridd) Hdl &9 W& EJ=
B: AMA79 71&7
C: FANEY FHEE 50%E A#Hs= Imidaclopridy % %= (ng/mi), ICso
D : Imidacloprids] 4 Fxo & 3%

0,700—.
D.GOD-:
0.500 -
D.ADD:
0‘300:

0.200 4

Absorbance at 450-655 nm

0.100

0.000 A

T ey i oy
10" 10° 10' 107
tmidacloprid concentration(ng/mli)

Fig. 2 Four parameter log~logistic curve fitting model

@ $4¥ BAH g KLAGEAY
olm /igtd A THH Z42IARAYLE 28AE G580 A9 oLy e U
g F9ich E2uelN 142 £8 5% incubation(E 1, @Al 73 10) AHE 308, 158,

SEo R 9t A4¥ S 3tk Incubation AlZEete] ZiejE A7 glenz 3Y &
A3 gAY wxd W AL 22 E SHEAT 28 FYFEE 5 we/midA 50 pe/ml
o2 F7HA7IR, Al A8 E 1116000914 1:8000% 1:40000.2 Z+zt FrhAlATH =
incubation AlZH& 30%, 15%, 58 (¥ 1, @A 73 10022 WAy &4 L £
Aok B12 ANE BEE vedd. 39 BHEQ Imidaclopridd 2 ¥28 £
22 50 st @ Hel %8 9% incubation A7t 23 FAE HFrS Ho
incubation A}ZHE 1Az A 308, 158, 5802 WA FAL HEG F FPry =
Ak
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Table 1. Modified method for imidacloprid ELISA

Immobilization of Antigen
1. Immobilize antigen on plates(100¢¢ , 5 pg/ml , 50 pg/ml, 12h, 4TC)

2. Washing plate(1 xXPBS + 0.05% Tween20, 5 times)
3. Blocking plate(2004£ , 1 XPBS + 3% skim milk, 2h ,377C)
4. Washing plate(l1 XPBS + 0.05% Tween20, 5 times)
Binding
5. Add 50 of standard or sample solution.(25000, 5000, 1000, 200, 40, 8,
1.6, 0.32, 0.064, 0.0128 ng/ml)
6. Add 504 of the dilute polyclonal antibody(1:16000 , 1:8000, 1:4000)
7. Incubate for 30, 15, 5 min at 25C
8. Washing plate(1 XPBS + 0.05% Tween20, 5 times)
9, Add 100#¢ of 2nd-antibody(goat anti-rabit IgG-Horseradish
peroxidase, 1:10000)
10. Incubate for 30, 15, 5 min at 25C

11. Washing plate(1 XPBS + 0.05% Tween20, 5 times)
Development
12. Add 1004 of substrate buffer (citrate buffer, 0.6% TMB, 1% H20: )

13. Incubate for 15, 5 min at 25C
14. Add 508 of stop solution(4N-H;SO4)
15. Read optical density on microplate reader.

3. 2% R n &

7}. Incubation AJZF ¥3ke] WE Ao

a9 37 19 4% incubation AlZHE ZHzh 308, 15802 L v FIx FAH A
olt}, Incubation AlZFe] 308U we} 158Y WY ICx3te 2+ 38 ng/ml 9} 45 ng/ml=
25t o] e EFE WHY ICyh 3t 17 ng/ml BEohs & FolAw Zule Ed
Imidacloprid 2 #3 &%l 0.05~60 ppm% RE ¥ w HAAZIAZ 308Y =@
0.038ppm, 15% ¥ wW0.045ppmoE F£& ZEE /HINEZ HE AHEE F JE Aoz
e

U 29899 sE9se Be A

29 59 29 62 incubation NS 5202 81, 3Y FLFEE Sug/mloln A
o) A7k Z+zh 1:8000% 1:4000¢ We) FFE EAATolth. aPdM B ANG &
BEE FAS grdgoy ICo gols EFPWa vag o 2 jolrt gow, e
s Mul7k 1:40002 W7t 6 WA A=A
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Fig. 3 The standard curve of Fig. 4 The standard curve of the
the incubation for 30 minute. incubation for 15 minute.
0.018
00481 n.«m}
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£ 0035 1 E o012 IC,,=34.6ng/mi
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&S =
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Fig. 5 The standard curve of the Fig. 6 The standard curve of the
coating antigen at 50 pg/ml and the coating antigen at 50 pg/ml and the
dillution of the antiserum at 1:8000. dillution of the antiserum at 1:4000,

4. 28 2 29

B AFTE AF Imidacloprid® AAZ HES 3 wpole HA el Ha AF=2A
AAZE ZAUGENUE Adsr] Y& AAHAT o7 EE dPLE ELUHE

& HPLCY GCol ®la] =3t BMARE A48 & ok 238y S Ha 247 o%
o] Zagua AXNZ} 2R ALdre RAYSY F BN dHE& s
incubation A17+e ©&3la oo wE 7Ax Y WIE TFEI} AT 1G] 38 ng/mlTt 45
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ng/mz AFAE FL2PGENH ICx3ke) 17 ng/ml Bt} A4 velgdoy, 3 22
imidacloprid®] 3]-& ZF3F9) H4A 7AETAQY 005 ~ 6.0 ppmET ¥ G 7HX22 &
AR Lo A7 Qlvkn o, dPAE FAUGEAYY) IHFEFEEA 5 ph/mldlA
—J incubationAlZt @ &ol= AV o] IRFAFEE 50 p/mle R A9 3y
Z 1:80007} 1:40008.2 F7HAA FBEE SAAAG F A AHE 22T A 15822
‘5""1‘ F Ao, olw 9 ICx &< 59.9 ng/mld} 346 ng/ml 224 w3 F& gtolmz
Zole 9%E FA & AoF AdEY. Microplates ¥H&Z9 o] %670, &
350 wEA SFE AT Qo] AL JFA &g ¥ ol IHIYYY F
g Fol=d A7 dvk.  FF microplate’t obd FFAAo] F£& Y& WHAY
2 3] & polystyrene cuvets & o|&A ZEE FAFAA 9EAIZHE 2o G537] 9
st A7t A&E Aot

mmoﬁn“rxlml

o{l

5. F3 &4

1. Claycomb, R'W. M. }J. Delwiche, C. J. Munro and R. H. BonDurant. 1996. Enzyme
Immunoassy for On-line sensing of milk progesterone. Trans. of the ASAE
39(2):729-734

2. Crowther, J. R. 2001. The ELISA Guidebook. Hummana Press Totowa, New
Jersey.

3. Delwiche, M. J., E. Cox, B. Goddeeris, C. Van Dorpe, ]J. De Baerdemaeker, E.
Decuypere and W. Sansen. 2000. Biosensor to detect Penicillin residues in food.
Trans. of the ASAE 43(1):153-159

4. Lee, J. K, K. C. Ahn, O. S. Park, S. Y. K and B. D. Hammock. 2001. Development of
an ELISA for the Detection of the Residues of the Insecticide Imidacloprid in
Agricultural and Environmental Samples. J. Agric. Food Chem. 49: 2159-2167

5. Li, Kai and Qing X. Li. 2000. Development of an Enzyme-Linked Immunosorbent
Assay for the Insecticide Imidacloprid. J. Agric. Food Chem. 48: 3378-3382

6. @A 3} 2003. AT Al Fenarimol /8 AES ¢ Z4HGENY MY FHAF

7. o] AT, ¢k7]%, D.W. Stoutamire, S.J.Gee and B.D.Hammock. 2001. ELISA¢I —Jf?_ ]
A A4F A Acephate ZHFEAY ML, w43 A5 25:1-12

— 446 —



