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ME: HE-AXLXREMNMENEE ARTZHAAM/HRR,HETZHEENR
BN T RO FE 2R, VE R R, P EL AR AR B B A WE IR S B R B 2 (ELISA) 7 ik, MR Rl
B4 5% 1 ngemL™",0.5 ngmL "'l 2 ng-mL ™', S RHEMNERRAYEHREHIFRE,
HBSA i FLR. AERIEA HERNAERMYZE XK N4 5% 100%,10%,
7.1%,1. 4% %1 0;H,BSA Hifk4} 5% 44.6%,100% ,0. 31%,0. 25 %1 0; H,BSA Hitk4r 8%
50.1%,8.9%,100%,25. 1% 0.08% , MAME=ZRMELXRENTEL FEAR FHER.H
B R AR TR R, :

R BEREARBEWE,; ZHAEXREMN,; REMHF

B %S S482.42

SRERRERRLSRBRMAIRENZ —, UFHZRC-H-1-ZKE-6-REEE-1,
3,5-Z8F), EHEBOQ-F-4,6- ZZHE-1,3,5-Z8F),INER Q6 —RNEE-2-HHK
EH-1,3-5-ZHH P AINE, FERATHBREX BME KBSEDHRE. RETF 0E/RE
BIFEE 25BN HEERAERRERERE P LERE EEHK BT 5
A TOKE., EEX, AREEIM X G T Tkt KR HAERR, N TEED/NES
MZHERBE HRERE . 55 SR ELRER M S EHENEYM AR =B AN
B BB MBI ET B HBIEAMNYRE AR L AR, ETRAREAZ YL
ERREBEMMTFERAEENALEX,

B =R ERRERARE RN EA T ERFSHGEET EREEEET S, X
FEBREAFRESFTHER EEATAEIBE R THERBAK, NUBRRERE, ™
ELISA F¥: A MBS, 3R, AT ER R, BERE, F T T kE, MU 5%
AN BEERIAED., B 10 ERCERGREMTTABEMN ACRKR 2, B/ EF
1B EX  H A SCERIRGE , R EFE=RFERBREN 3 it g3 L850 HER
B X 77 T R4 BF 75 U R0 FF 26 » X L8 % BB ELISA gy g,

AYBESAELARERWEREETE, A\ XN ARSI ANEEREA, SR T =/
ARG TEMAN AT, B TR TR L, N, FNES A ELISA k.
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$3W PER%. ZRERRER MRS RRENE ELISATEFR o3

1 HR5HZ%
1.1 EBHHALLE
1.1.1 ZRME FEIRERGTHEERUBRAREN; ZRBEAACI9%) (FHRE
TR mEEEAGSA, NEEHOVA),REFR, AECKR, N-BREBHIBET K
(NHS), Z3F S5 — T (DCC) (¥ Sigma 2 7] 7™ &) ;s Bk T E L W8 (HRP) R0 ¥4
Pk (B 50, ERH MK, EXRILE, # RAT24ER (FIA), B R EL24EH (FCA)
LR AW HIS D

BRR B WA (PBS) ;0. 02 mol -L ™!, pH7. 2,

B :0. 1 mol L™ BRI - R S 942 vh ¥, pHO. 6,

M REER 0. 02 mol -L'PBS N 5% IE X E M.

PE ¥ (PBST) ;0. 02 mol -L'PBS & 0. 1% 8t38 20,pH 7. 2,

HPAW - BRSO 1 %R I 5 W IEH £ M.

JEYIWEH 0. 1 mol LT TR MR-BEMR & — R W (PH5. 0O ¥ 0. 4 mgemL "4 FE
B, G BT 0. 4 pLe-mL it EAL S

IR IFEHEFRER.
1.1.2 (& BBERlE S BIMEH.
1.2 REBRHH & .
1.2.1 ¥HFEHEH HFEANZRAERXBREMNF> FASARAVTEESEORBEN
TEVERR , A SRS LB ER, U =R E N REA R, 23N =REFY 2,4,6 =4
AREBATIAFBERE, IEXHES TFESEARBEE, RTEERBETEEERE, 5T
BEYHUEIRS L EREERESBREZEHZ A 1 3~6 MREYRBEC, EET 4
FIURECR AEFBRERFEZR=REF LN ZE RREMEET, BEHE HLH,,
H;.

EHE H, WEBRRERMT .
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( b. p. 163~164. 5)
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FHRH, 8RR ERIT .

cl cl
/\ d
OH-
i i +CH,CH,NH, /IL )N\
Cl \N Cl CH;CH,NH \N Cl
cl cl

PN PN
Na A

CH,;CH.NH
( b. p. 141~142'C)

CH;CH,NH NH(CH,);COOH

H, EH R
EHFEH R ERMT .
cl SCH,CH,COOH
N/KN OH-
/K A +HSCH,CH,COOH /\ )\
CH;CH,NH \N NHCH(CH,), CH,CH,NH \v NHCH(CH,),
b.p. 165~166C
) | |
® H, 247 R

LS =N RFUR S BRI IR AL LML R (U B KW, INAFAIE.

1.2.2 ¥PESEEHFROMEE B 4.1 mmol FHE (H, ,H, 5 Hy) , % F 1. 5 mL DMF,
BIA 0. 4 mmol NHS 1 0. 44 mmol DCC, FZR RN 3 h, B0 LERIFHHEHE.

43 M PR 50 mg BSA 1 36 mg OVA FEA RIS, &M 10 mL ZFIFKE R, HE
WHTHHNZERFIA—S40 R B, 18°CRNSH, RV A PBS #EAT 48 h, A5
HABEERERFEE L. F—20CKERE.

F5EE BSA WEBRE SYWHELENE, 5 OVA WE SYENEETTR.

1.3 hahéd s TRIVAFRNEBREFAR H#HITEMEE, LFEHREN 0. 25
mg-kg™ L R AEREKHRE, WHEERMFRT2ER, LG EHETKEME K
To =M AE HTIREE, BN 0.5 mg kg A A REKHRE, MEEHHRA
wefH, TERE T2 A0, U SRAKERMFH B RES —K. ABE=KEE
FFIR, BTG5 8 d, AR FRIBEZ#IKCRIL, W& iR ZERE.

1.4 ZRXXELERENYELISA M5k RARBEESFBRAESTIE. HillERE
R RA 5K FE A BBH B0 S8 HIURRM T B AL, & &8 B R, K5
AR RRY, BHEREFORY, FURGSHEHTESE S RN, U RE
SEBE NEEAEBRARE LIRS, REEMABR I (RE5#E & EBAIR
LGB RES) BEABNRYHTRAINMUNE  LHER— SN, MANRRRE
ERZ, SEHNFEESHRERRL, RAR VRS  MH R R, MEeR N HE,
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i B  H T AT AR 38 C H R R 25 50 PR HE B SR AR i B O S0 2, 3 B E AR IR 25 99K
K.
141 IEMZHHE 96 AREBZHBUMERERSRMKERS, WA FEBEHREY
AW G pgrmL™") 200 pL-fL7',37CHE 2 h, HEERRTHAZRBKERGE, A
¥ 200 pL-FL71,37CHE 1 h HEAHFHRR T/E, SFLIMA R 5 E AR EREF K PBS &
8 100 pL . BN B BB JTILHE W 100 wL, IR TS5, 7 37CRF 45 min, FRAL A, B
BETRMBEAR 5 W, BN 1:4 T EH B BRIT 4T 100 pL,BHRFE 37CIRE 1 h, A¥EH
WY 5 KJG, BILH WA KW 100 pL, Z 8 8 % K Y 30 min J5, A 50 pL & 1L
(1 mol L' BB LAY . 7EREERY EWE 490 nm MRGE . MEMKI RS RAHEEH
Xt/ Bl B iR AE 2K

T2 A F BR B B 3 A RLPT R AP ] HIOVA B HUIR & HBSA Fik il & 3%
285 HOVA BEAHUR K& H.BSA fitk il 2l ;A H,OVA BEAJIR &S H.BSA #i
BT E
1.4.2 FEMERE FAFRELMTEN&HEHEUDHTHE, 1 EENMH
SONFTRMNEE  ARETARHRII RN E,

LA H,BSA itk (1% £ 1) R4

M 50% I FH L RKKE

X WE= X100%
R = ey 50 R RIS
2 RSB

2.1 #R#4n BREFRE-ZORGEUERIEEHREAETHBEORMEH
TR B MR (L B 91 B8 BT A 35 2 T LAE S € =5 7E 280 nm 1 260 nm B RSEEHEH [
BEMEEH. WEERMT.

H,-BSA 6:1, HyBSA 10:1, H¢-BSA 8:1
HOVA 14:1, H,-OVA 12:1, Hs-OVA 6:1
2.2 RAENHENERGBETRARRGAER 6 AR FARAZMARERE 4~5 K, B
BVH P ML & R (R AL S BT AL BOLEZ AT 2. DIRT 12. 8 74E, T
BHr (& 1/2 OD... b I 7 W BT 3. 2 TTAELL £
Bl 1~3 & =#Hifk 5 =% RE & HE 5 (HOVA HOVA HOVA X X K R # .
MBI LA i, & HTR AEXT R #5052 B 7R i i R ¥ (HGBSA $i4k 5 H.OVA f1
H,OVA ¥R WA BT e 8 BEARBR R XX T HETRS & R LEEH
KR ER R,
2.3 ELISA 7 k¢4 8  ELISA 77k B b7 ME i 20 A0 ) 325 7 24 92 JBE £ 4 X 40 ity 4%
#m (A 4, M FEL T
(ODp0x—OD4;) — (OD,—ODy,)
ODux—OD,,

A A :OD s B A AT ) RICAE OD, ARG E N = BB RIEAE , ODumin 9 2 B3 RILKY
R IE1E .

X 100%
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B AR AE M £ W& i, HiBSA $&H
FEREE, M X OKNFRRY
Ky ¥ BE R 27 ngomL ™, B KK
R (U BRI RESRIREER)
4 1 ng-mL7'H,BSA #i & #il i 1
BT, 1] 2. 50 Yo B Ry R VR Y
ldmg mL ' M BB A 0.5
ng-mL'H,BSA P WAN I ES

M 28 50 06 B AY Y oK BE A RY —_— .,

m KE 5} 5” % 76 ng * mL—l ﬁ 10 20 40 30 160 320 640 1280 2560
if i #6 BB 3 X 100

2 ng'mL_l o Times of serum dilution X 100

2.4 FHEOMRE HTEBT g 4iHBSA S FRERAKNSS R
PSR H=MAEHIHE R Fig.1 Antisera dilution curves for anti-H,BSA serum from

ﬁ@jmﬁ%m% T%%ﬁ‘ Tﬁfgj rabbits exposed to three coating.antigens
BOIESR HES AREME=S —-— HiOVA; —O—H,0VA; —«—H;OVA
RAEA 5 FrEREM (LR

MMEATUESL HHBSA R °[

HRALMEEZRNEERRE,
B {eE S5 4 - 43 AR A B W FE AN P L 3
L RA 10% M 7. 1 B XK
R, HEKGURGMNEATLRXIR § 2t
I ,H,-BSA fifkt W B R,
FERBTESHREWNTHHELF P}
44. 6 % M58 X R R . H:BSA Hifk 5

FNE YR Y B OR, (H X F R BA 0 . l . . . :
FEEOEI S —SWiRBek S, 30 60 320 640 1280 2560 5120 10240
SYEI% 50. 1% 25. 1% . X FH % e of s dihanon X 109

PP B B Rt 5 AH N Y S BB IR .

B £ 1 5 BT 26, B T3 A 1 M2 $i HBSATKSARBSHARNSEERNY

T2 2 AR S R B SR | B Fig. 2 Antisera dilution curves for anti-H,BSA serum
INEACER ] 5 AR ST A9 38 X R

MIRKESR.

3 &

BE=ZRERREMEMERE, § B T =S ¥R, b B 010 SR SRR ET
SE REBTMERMIE RTEZNHKRT 3.2 7, T8 FEINEGE I E 4 000~
8 000 fFAAKFE ), MEB=MAGKNFERE BY T =AW EHF LR . HHB I EHN
ELISA Jr#:. B4R H,BSA $ifk#1 H,BSA $itk 94§ R4EA K& HiBSA Hidk B A MR KK E
FrEY FIME . — 7 T H,BSA Hidk ] IE AR MRS R, FXREBNARTR ERF

from rabbits exposed to three coating antigens

—+-— H,0VA; —O0—H,0OVA; — s — H,0VA
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ERATERMNX, T HEER TR R HBSA fikt T EEN . B—HE, I
ZEEAKEEH MASELATFLFER HREENE AN EEREEE, BN, &t
PRTEL 77 RHR #th K8 Bf T4 3% 2 B AR B K

._.
(=
(=]
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W#i% Percentage of inhibition

0.1 0.51 2 10 100 1000 10 000
REHRE  Concentraton of pestiaade s ngeml, !

20 40 80 160 320 640 1280 2560 5120
I 66 R A A < 100

Times of serum dilution X100

B4 =FRENERGMIRERL

B3 M HBSARKSARSHERENESEN Fig. 4 Standard curves for three herbicides
Fig. 3 Antisera dilution curves for anti-H;BSA serum  —*— #i HiBSA $iik#i3% & ¥t (for atrazme),
from rabbits exposed to three coating antigens — | — #i H;BSA $itk R T H & (for simazine),
—+— H,0VA; —0O— H,OVA; — % — H,OVA —[0— #i H;BSA Hi kW hE ¥ (for prometryne).
HE ZSHRESTARRBHEILEE /%
Table Cross-reactivity of three antibodies toward 10 herbicides
K o it HissA HBSA HuBSA
FEHE  (Atrazine) 100 44,6 50.1
FEEHA  (Simazine) 10.0 100 8.9
IpEEXH  (Prometryne) 7.1 0. 31 100
FEEX  (Simetryme) 1.4 0.25 25.1
H &N (Hexazinone) <0.01 <20.01 0. 08
WERE (Butachlor) <C0.01 <0. 01 <<0.01
FRR  (Triflualin) <0. 01 <0. 01 <<0.01
FEE  (Alachlon) <0.01 <0.01 <0.01
HERE (Fomesafen) <0. 01 <0.01 <<0. 01
FEBMBEE®  (Dicamba) <0. 01 <0.01 <0.01
& £ X K
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Study on Enzyme Linked Immunosobent Assay (ELISA) for
Residue Determination of Triazine Herbicides

Shan Guomin Qian Chuanfan
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Guo Qinyuan Cheng Ming Su Qiaoling
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Abstract; The enzyme linked immunosorbent assay (ELISA) for detecting triazine herbicides was

studied. Three bioactive antigens were synthesized and three high titre antisera were prepared. The

ELISA for residue analysis of atrazine, simazine, prometryne was established. Their limits of detection

were 1 ng'mL™!, 0. 5ng-L™! and 2 ng+L ™! respectively. The cross-reaction of anti-H;BSA serum to

atrazine, simazine, prometryne, simetryme, hexazinone was 100%, 10%, 7. 1%, 1. 4% and O respective-
ly; of anti-H,BSA serum was 44. 6%, 100%, 0. 31%, 0.25% and O respectively; of anti-H;BSA serum
was 50. 1%, 8. 9%, 100%, 25. 1%, and 0. 08% respectively. Five non-triazine herbicides butachlor,

triflualin alachlor, fomesafen, dicamba were tested and there was no cross-reaction between them.

Key words: emzyme linked immunosorbent assay; triazine herbicides; residue analysis



