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Abstract: The anti-chlorpyrifos polyclonal antibodies were obtained by using the artificial immune antigen to

immune the New Zealand white rabbits. The enzyme tagged antibodies were prepared by coupling horseradish peroxidase
(HRP) to the purified antibody with the modified sodium periodate method. The indirect enzyme linked immuno-sorbent
assays (ELISA) and the HRP-tagged antibody direct ELISA (E-Ab) were established, respectively. The limit of detection
(LOD) for the indirect ELISA and E-Ab were 0.0033 and 0.0042 1 g- mi, respectively. The linear detection ranged well from

0.005t0 2.0 ng- ml.
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1.1 HMRE5EE

.11 R FHBIRZ (96. 78%). FiE
BEARAER (99. 5%). HEFFEMATAERM (99, 3%). 5
PIEBERRUESS (98. 5%). XIERBSFRAET (99. T%).
SEAEEARAE MR (98, 25% ). RIRTEBEIRAER
(99. 5%) (B AL K EFRRAFIBHEARF R AR
R, BRLE B EEREYITERAR. &
R, BIELY. B, E=Th. HER. %
SRR, o REESN (SDS). N, N- —HEH
BifE (DMF) G9APEEZR (EHD HghFRF)
AFRM) ., EFRZE (LERFMETERR
Fi). WIEBERE (acrylamide, Acr) . B SUW AL
fi(bis-acrylamide, Bis) . id#iERR& (ammonium
persulfate, AP) . TUFFEZ. % (TEMED). Z—f%
ZB =8, =RFEEFKR (tris). REBE. =
BRAFERL, 3,3°,5,5 - TUREBER (TMB) (B
ALBEETERTEFRAFTRM . TEHER
# (XBESigma 27). REAA. 2 mol. L' HHER.
0.15mol- L M1 0. 01 mol- L'pH 7. 4 (IBERSEh 4R
¥ (PBS).

1.1.2 RBYEE  mIk{X EPS3501XL. Hiykisify
B -Mighty small II SE250/SE260 (EH
Pharmacia A8]). #SFRARFRL EDSALI20 (3
[ KODAK 22 7))\ fR¥RIKAH (SIEMENS A F)). B4
e FEARHBITL 6 000D, HEEYTHRAT S
3\ ML-902 BYsg i e R P4 38 . BB (Bio—Rad550
). AT (ALPHAL-4) | {38 B AL (HITACHT
SCR20BC). 96 FLIRE ZMHREFRIR  (WRLLINGHE /7%
BT REMBEENL.

BRI 50 % BICI IR

1.2 REHZE

1.2.1 iRk 5%E BREHIR AR-BSA
SBERTF, HERTERMKAPEILB RS,
KA¥R - g EmEgdnsg, REXA
SDS-PAGE B3k % & sy 4l fE 191, SDS-PAGE
WKEIRMG KR REERT 4%, 4B 8%, HIKEM
WA Tris- HEREWH, SHALHEK3I nA, B
7 2.5h, B 3TTH 0. 05% % D =I5 WM
Rt 30 min, EHRBEIKERRERPHRAE
HRIE M.

1.2.2 BiiiAdmslss5%E RARERERM
FO B TUE, AR ERERES ELISATE (R
E-Abi%) NHE#ITREFEE, WEERIERK
Hr B S EHEIE R B R MY .

1.2.3 PUERGBETERENER ArERK
4 BT E1E 354 ELISA M E-Ab b HUR . #1
I TAEREE, BATIRIERME, B ~1.0,
B BRI ESBIRAIAE N BE T
WHE.

1.2.4 HEEWRSALHRRBRIIARES TS
BRVHEMZNEY SIS Ak REER
R ERNEES CREH) AR ERES
ELISA VERBS R IR R % ELISA {3kt 1T 582,
W E BRMEA TR (EERTUE) SEMATUER
58 IHIVE B KR R BB ST SRR RS
#au. RS BSBRRERD,

1.2.5 PUARRERMEESR KA E-Ab iEX F 508
REGEHMBUINEITEX RN, BT R
P, BEIEMRAKNETIRE, REHBREAIN
PukrIREE. R RMNEEEA RN ES
i, RXRNRBA, &K RS,

RXRMEE (%) =

X 100% (1)

IR 50% HERAHIRE
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(1) M3E/ ELISA A 5 - ¥ H ISR YIRS,
1143, 8320 g, HFRIRA=ZAMEFP. T34
A FI7K B 82 TR R AR VS IR BB R, R
B S ESHH2. 0. 1F10.05 mg - kg, 8B4,
EHE3IR IR, KRTH2 METAME.
FE 30 min /5, FEFESFMA 50 ml HKKEIR 20 g
FKNa,S0,, BIEFREALHBRN LREKS nin,

REGEERE, REAAR KR, F30nl M
WErYEIEE, Misxs/E, BAF 250 nl MF
R . ARSERRBRBET, ®WTE, B
WEEZAZ 10ml, BL100 ul A PBST A Z 1 ml,
#4TELISA 447,

(2) ™SS AR (35 o0 7 5 7 SRR R 1
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Fig.2 The titer curve of the HRP tagged antibody
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Table1 Experimental results for proper concentrations of Ag/Ab by indirect ELISA

HBRE AABHUFIRE Concentration of coating antigen(ug :ml™)
Concentration
of Ab(u g ml™) 0.1 0.25 0.5 1 2 4
0.10 0.64 0.81 0.82 0.95 1.06 1.15
0.25 1.06 1.28 1.587 1.58 1.68 1.87
0.50 1.64 1.97 2.23 2.35 2.62 2.87
1.00 2.53 2.86 3.17 3.35 Aok ook
2.00 3.02 3.33 sdokok *okk KKk Kokok
~4.00 3.30 3.45 Fohok Aok ok Hokk

Vaokk 28588 HBEAR LB M2, TFla) k% out of the range for detection.The same as below

F2 HEZFELISAZPRRSHIFBHBEETERESERABRESR
Table 2 Experimental results for proper concentration of Ag and HRP labeled Ab by direct ELISA

MbRHUAWREE YA FIRAE Concentration of coating antigen(ug-ml”)

Concentration

of E~Ab(u g-ml ") 0.5 1 2 4 8 16
0.5 0.24 0.38 0.57 0.74 0.83 0.91
1 0.36 0.58 0.88 1.20 1.35 1.52
2 0. 60 0.98 1.53 2.01 2.21 2.42
4 0.97 1.56 2.35 3.04 3.38 3.40
8 1.74 2.41 *kE *kk Fokok Aok
16 2.61 Aok ok *okk *kk *kk
32 3.40 wok ok Rk *ok Fokk
64 *x *ak *xk _ok *ok Rk
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BHBETERER: SR 1 ug-nl™, Jiik
$0.1 pg.-ml™; E-Ab SEIBE TIEREER: B
WEAL ug-ml, BFRHAR2 ng-mlt

2.4 REKNEREER

FEZZSELISAERNEME. X8
IR AP R BIE R B F=IIX RBIE
REHURRMERRR S RER, AXHURRHIHIE S
50% B, BMILMMWREANO0. 275 ug- ml™!, Hifk
YA R RN RN T 2. 0% (FREEBICIRERSL), 7T
SZHUA RS R RT . PR = SR By AT
XRMNEHL. 5%, FEFIEN 119%. Dk
BE< 0. 15%. XTBRBEN 0. 16%. RITHBEN 0. 34%.
ManclusU'VRHER THEEIME., BB, BN
B BB REH. RERANEHSERAS
MBFBOTBET IR, SGREH,
ENTBEREBERBROTXRNEREL, &
2 183%, X2 i T H 0 L 5 B 5 500 i) 4 M AR
KA.

2.5 IRAEBRZRFET R W

KAMNERSFNERRFELISAE, 258
BRI SR, RIEMEIR[AR
(D) ERBGKRBZIAMEXERREE, BBH
PRUERE L .

He 0D AAIRZARKIRIE, 0D, AinRZ
RFHMREE, 0D, & ExtHRILARAE. HEKR
FELBA— N NELBRE (vg-nl 1) K
EXNPAFRAEMEE, WE 3. XN RE
AR IE MR EEH, R B R R ok S
RRHEHTE, RERBANERKKE. &
BREREZSELISA ENEERAFEY:
y=16.3641ogC + 60.601 (® =0.973); £

B REEZESELISA EREMEIRATRES..
y=16.5610ogC + 59.344 (R=0.9712). R#E
B2, 4RIV &R O7vE P B E e 5
B4 T X SR PR R M0 50% 71 20% B K
B (ug-ml DB, MI,, NHEHETER
REE, UL, EAFERRUR, WhExs
ELISAVASEER S ELISA KRR S5 4
0.0033 ug-ml ' M0.0042 pg.ml Y, [AEXS
ELISAVEMI I, 4 0.224 ng-ml™!, MEERS
ELISA MM I, 0 0.275 ng-ml™!, MHEHEZE
0.005~2.0 pg-ml7' Z[A], 2FAIEMILKIEMR
MR .
2.6 HRRMNEERSLE

HWEH AR ELISA VAL GCi%, e &Rk 3,
FTEN 2 MOTERIARRMERLT, R RARE TR E
X .

L1 E§t ELISA if
Direct competive ELISA

ol 14 5% ELTSA 71
Indirect competive ELISA

HE
Inhibition rate (%)
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PESEHRIIL R 3 log o (ug mi™)

Logarithm concentration of chlorpyritos
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Fig.3 Standard curves for chlorpyrifos
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X 100% C2

®3 HETSELISAZS5GC (FPD) MERQDEIEWFME Y ERL
Table 3 Comparison of the recoveries of chlorpyrifos spiked into samples tested by ELISA and GC(FPD)

ELISA (E-Ab) ¥ E 45 R

GC (FPD) ¥ 45 R

¥RBE Concentration Result of ELISA(E-EAb) Result of GC(FPD)
(u geml™) SEB)EE v (%) FHEI R v %)
Recovery (%) (n=3) Recovery (%) (n=3)
0.05 93. 34 4.00 89. 50 3.05
0.10 89. 35 3.90 90. 87 2.92
2.00 88. 97 2.12 87.86 2.86
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