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Abstract: In order to develop immunoassays to fenthion, an organophosphotrus pesticide, one fenthion hapten and two artificial antigens
were synthesized before antibody production. The fenthion hapten was produced by combining thiophosphoryl chloride with 3-methy l-4-
methy Ithiophenol and B-alanine. The production was identified through TLC, "HINMR and MS. The hapten was conjugated to bovine serum
albumin (BSA) and ovalbumin (OVA) by the active ester method and the mixed anhydride method, respectively. The products, named as BZB
and BGO, were identified through ultraviolet spectrum (UV). A spectrophotometric method using 2,4,6-trinitrobenzene sulfonic acid (TNBS)
was performed to estimate haptento carrier protein ratio. The results showed tha the binding rates of BZB and BGO came to 29:1 and 12:1,
respectively. Balb/C mice were immunized with BZB and competitive indirect enzyme-linked immunasorbent assay (ELISA) indicated the
existence of specific antibodies in the antisera which further verified the success of synthesis.

Key words: fenthion; hapten;artificial antigen; immunoassay

itk (fenthion, X HHBE) BE—Fmsk. | 1%
AP A, 22448 0,0- = HI%E-O-(3-F1 F=-4-
it i ) B U I, 707~ 278, 2l o tili 4,
HMEVE TR G T ZRA LR it (S5l
K D) Jm et o 2R RN, FER AR
MEFEH, HTase. KRG, fE. BweE. XA
B AR TER W, R BRI, BAE
e, AREEBEER, Hhfd K, Bkse
RE, KM,

WS EHER: 2012-05-28

E&TH: ERERBMFESTE (30901005); [ HRERBRER 24N
ARz OTE (20100032000001-4); [“HREHBEBZFMEATE
(2011A090200029, 2010A090200084)

EEEIN: BREE (1978), &, 1, WIf, NERRRSRFAENE A
R

BiREE: T

975

CH
CHO

~_ | / \
PO #)—SCH,

B 1 EB SRR
Fig.1 Structure of fenthion
For I AR B 7S R AU g RO,
G TP A2, G i ik R, DUk, R
AlE R0, R E & T I A .
NLHUR IS B2 fl JUR AL Tk
MR IR, TR PUR R THE BOGR & A THUR
FIRTSE. im0 FRA VLR, Hor T4
HUE AR, TR L DO AR AR 2 A B AR
SR o I RE I AR AR VEDUAR, BRI
PR AT RTAE BB, SRR T DAOR BIR 2 M R R
TEARIRLER, WA )& BT AARS E EAFBL. Kim
SN Zhang 55 BER FITCK B E RSB, #



M EmBHL

Modern Food Science and Technology

2012, Vol .28, No.8

=SB S 3- HIE-4- BRI . B R R N
J T AR DUR , NIRRT, B &
I 2 [B) B2 25 R E T EAT AL AR 2%
A FER S Tk S B e U, 21
HE N TR, FH s &g, U
NI U LK R B ) G 35 3 T 5 VR B e B Ao

1 MRERE

1.1 il

SRR (95%), JUARILITRZ; 3-HikE-4-
HAR K (98.43%), WL /RARILAT IRA A B-
NZTR>98%), i fHB AR AR AF]; 94.06%
B IR 2 (BLL), MURSEE RS 7 TA PR A A5
N-F2FEBEFAEE W (NHS) . NN- 3 L5k — W fi%
(DCC). A HR T lig. —I1E T %, Acros Organics;
AMiEEEH (BSA). IHEHEH (OVA), Sigma;
Bradford Solution (& & lllw lii), i fE
A RIRE IR AT ; 2,4,6- =45 B (TNBS),
Fluka; #5584/ A58 247, Sigma; EHi/N R
IgG-HRP, R HfE 4y TAHIRA .
1.2 fxgs

BP61S A H1 7 KT, Sartorius; RE-52A Jight 7 &k
10 g ERAAAER T 752 RN L
it B ERIEA IR RA F]); Ultraspec4000 Y28
HNAT W4y 6% FEAY, Pharmacia Biotech; Multiskan
MK3 B F51¢ . Wellwash 4MK2 ¥&: kAL, Thermo
Labsystems; FEFRER, | M iiEAE M0 e il Wof PR A
"l WA, SFEEHE.
1.3 W5k
1.3.1 fEmisE R &%

R E A B S R N A, TEH
P PUAHT LA KT F BRI N L5844t
J, TR BRRT R ERGEm Bess Mi A TR A, BINHF
SERRITE PE IR A, SRR PR

PP GRS Kim S0 T ool &k
JNELE H R ORI ZKEE B AR A o3 kAT, S 2t )
VE P AR AL o

SRFIGHE MK 5.9 mL JE/K FEEER I 3.0
mL =S+, -5 CHikE N 30 min, P4 A K
PRPB VRS 2~3 1K, FTfFl 2 O-H G A B — &,
NG 3% B A

4.8 mL 20% NaOH I i N2 HIR MR
3.0 g 3- FFL-4-FARFL KT} 3.6 g O-F SRR AR EE &
F10.04 g ZEER T, BEFER N 1 h, 1594774, 2.72 g B-
PSRRI T 12 mL 20% NaOH, ZER A4,

EPE RN 1 he P29 2 mol/L HCL ™ pH R,

FEDE, AYMES 2~3 oKD ERER g, e

FEalid, S B, &I, 4J57K MgSOa

TR faiuE, IERARER S R . )

SRR A S, B Z RN R REE
(*HNMR) K¢ Jiii i %5 52

. 5149 : 3
(‘1\,“l 2.3 “‘, CH.O_ \| KPLIEE/ S0 BHET R3S N )
Pl e
ok a
’ i s - CH,
CHO._§ M BHEM, CHO =
"P-0— )-SCH, P=Q—  »SCH,
o W ' HOOCCH.CHNH Y

2 EMBENRES RS
Fig.2 Synthesis of fenthion hapten
1.3.2 ANLHaHIH]%S

. S CH
CHO _}} :
Y =
P—0—, )-SCH,
HOOCCH,CHNH \_7

BSA ;
( (BZE)
‘ CHO S P H,

\i;—(>—/_.>—§(’|l
BSA N\ 4 U
HOOCCH,CHNH ~~ 4

(

\ OVA
OVA CHO

N

S CH, (BGO)
NI 5\

TP=0—{  )-SCH,
HOOCCH,CHNH =~ p
B 3 EmmALRREARELE
Fig.3 Synthesis of BZB and BGO
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Table 1 Carrier protein ratio of artificial antigen
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BGO  0.3053 0.5933 12:1
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