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Camparative Study of Three EL ISA Formats for
Heterologous A ssay of Parathion
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Abstract: Four campetitorsw hich simulate parathion molecule w ere designed and synthesized, follow ed
by testing the effect of assay fomat on the heterologous EL ISA. Three types of assay fomats, naned
the conjugate-coated (CC) fomat, antibody-coated (AC) fomat and indirect campetitive (IC)
fomat, were gpplied in the homologous or heterologous EL ISA. Some factors, such as dosages of
haptens and the antibody mentioned above, ICs, value and lim it of detection of parathion, and recoveries
of EL ISA in different sanplesw ere campared to find the best assay fomat The results show ed that the
used dosage of hgpten and antibody in the heterologous EL ISA w ere higher than that in the ham ologous
EL ISA, the heterologous EL ISA greatly mproved the sensitivity. M oreover, in the heterologous EL ISA
the CC fomat had a relatively lov reproducibility. W hile the AC fomat had the highest dosage of
hapten and antibody in the three types fomats, but had low sensitivity. It's found that the IC fomat had
a preferable sensitivity and stable resistance to matrix effects In conclusion, the IC fom atw as the most
suitable one in the heterologous EL ISA.
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(ELISA, Enzyme- (parathion) ( 99% )
. ; (H1ADb),
L inked Imm unosorbent A ssay)
H1BSA , BSA
(121 g |sA ' [10]
(hom ologous (OVA) (HRP)
assay, ( IgG-HRP) ,
) (‘heterologous : (PBS) (Q 0L mol/L, pH 7 4);
assay, (CBS) (0 05 mol/L, pH 9 6);
(PBST) (0. 01 mol/L,pH 7. 4, PBS-0 05%
), (s ol , 20); ( 2% BS
); [A 109 NaHPO,
( ) . 12H,0 35 8 g, H,O 10 3 g, -80
' EL ISA 100p L, 1000mL; B
3,3,5 5'- (T™B) 700 mg,
40 mL (DM sO) 10. 3 g
’ - H,0 , 1 000 mL,
EL I1ISA
4 A B I,
L BLISA (2mol/L H,S0,)
! ! (BIO-RAD550 ),
EL |SA (D E\A - , ) ,
EL ISA , , 96 ( COSTAR)
EL ISA 12
, 121 Km
(10] , 4 4 (H1 H4)
EL ISA ,
3 EL ISA
: S R! :
R - ) OC:H;s
. _H /OQ:H: K2COs @()_g/ “
R~®70H *E=Ra CHCN | g Cooa
R S
NH:(CHz),COOH Q ~I[_-OC;Hs
_— > O —P\ . =
KOH/CH;OH R2 NH— (CH2),COOH
R!, R2=NO,, C(CHs)s, F; n=3, 4
H
5[ ~(4- ) =8 1 ) 547 g( 90% )

] (H1) O- : 500 mg (1 78 mmol) 3 mL
5 24 g(27. 8 mmol) 20 mL , , 2mL
20 g , 15 mL 30¢g 249 mg (4 45 mmol) 229 mg

(21 6 mmol) , (1 96 mmol) 5- ,
1 h, , , ( - 1h, , , ( -
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- =90 10 1) 546mg (85%)
, H1
H2 H3 H4
"HNMR (ODpy - ODpy) - (OD, = OD,y)
122 (%) = x 100
(2] 0 1 mmol (ODnax = ODinin)
(H1 H2 H3 H4) 1mLDMF oD,,., , 0D, ——
25U L 124 L X , ODyjy——
, 1h 1004 L 3mL
15 mg HRP 0 01 mol/L pH 9 6 50% (ICs)
CBS , 4 h, , , EL ISA . ICyp EL ISA
4 ) ICy ICq
(H1-A b-HRP)
(221 10 mg HRP 1mL 1232 ELISA (AC
, Q 06 mol/L fomat)
1mL, 30 min, Q 16 mol/L , OD 490 m 10
1mL, 30 min /
20mg H1Ab 4mL, ,  H1Ab BBS
, 5mg/mL Na&BH, 96 ) )
0 7mL. 2 h, mBS H1-HRP H2-HRP H3-HRP H4-
4 1 h, 3000 r/min HRP oML/,
30 min, 0 02 mollL : : OD 40 m
pH7 4  FBS , , v Ce G G
002mol/l pH7 4 S 4 , 1233 B (cc
NH, ( ) 10 000 r/min 0™V
30 min, , ’ OD 450 m 10
: , . -20 !
L3 . ., H1OVA H2OVA
H3-OVA H4OVA CBS 9
1231 EL 1SA (IC fomat)
: , BS
’ H1Ab-HRP
OB w0 m 10 50UL/ , , OD 490 m
! ’ , ICio ICs  ICqo
H1OVA H2OVA H3-OVA H4OVA  CBS
9 (100pL/ 124
37 2 h, BBST 4 ), ( 2 0% ( ) |
PBS300UL/ ,37 0 5h PBST B ISA
4 ), mBS H1ADb ( ):5g ' C 1omL
( 10% mBS , 1mL. N, ]
, ) SopL/ o, 10% BS ,EL ISA
(37 1 h, PBST 4 ), mBS ( ):5g ,
1 000 ,100pL 7,37 1h, 15mL 30min, 10 mL 1g
PBST 4 ™B , 100U L/ 4 g , 1 min,
37 15min; , 100p L/ 1mL,N, ' 10% mBS ,
OD 450 m ) EL ISA
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Tablel ‘H NMR data of hap ten
Hepten 1 R2 'H NMR,3 (CDCly, 400 Hz)

H1 4-NO, H 128 (t 3H, CHg), 1 52 1 60 (m, 2H, NHCH,CH,), 1 61 1 65 (m, 2H,
CH,CH,COOH), 2 29 3 01 (m, 2H, CH,COOH), 3 02 3 07 (m, 2H, CH,NH),4 01 4 18
(m, 2H, CH,OP), 7. 30 7. 33(m,2H,AH),8 11 8 15 (m, 2H,AH)

H2  4C(CHj3); H 130 (s 9H, C(CHs)3), 1 38 (t 3H,CH;y), 1 8 1 89 (m, 2H, CH, CH,CH,), 2 46
(t 2H, CH,COOH),3 12 3 17 (m, 2H, CH,NH ), 4 12 4 16 (m, 2H, CH,OP),
712 7.14(m,2H,AH),7 33 (d, 2H,AH)

H3 2NO, 5-F 133 (4 3H,CH3),1 86 1 88 (m,2H, CH, CH,CH,),2 42 2 48 (m, 2H, CH,COOH) ,
316 324 (m,2H,CH,NH ),4 13 4 20 (m, 2H,CH,OP),6 98 7. 02 (m,1H,AH),
738 7.41 (m,1H,AH),7 97 8 01 (m,1H,AH)

H4 2-F 4-NO, 1 32(t3H,CH;),1 87 188 (m,2H, CH, CH,CH,), 2 46 (t 2H, CH,COOH), 3 22 (t,
2H,CH,NH ), 4 13 4 20 (m, 2H, CH,0OP),7. 00 7. 02 (m,1H,AH),7 49 7 50 (m,
1H,AH), 7 90 (d, 1H,AH)

22 ELISA CcC ,
, : AC ;
; 2 , 1 000 ng/mL ,
( H1) 3 H3 ICs, 16 94 ng/mL,
3
, IC ,H1ADb ,
2 16 ; AC ,H1ADb , IC AC ;
3 32 ; CcC H1 H3 H4 IC

, H1I-Ab-HRP CcC , H2 cc

2 128 3 H3 IC )
3

, ,AC H1- CcC , ICs IC1o

Ab IC ; CC 18 46% 27 63% ; IC AC
IC , ICs ICy
23 ELISA 28% 532% 3 14% 7 80%
, EL ISA 24
EL ISA ( 23 :
ICso ) ( IC1o ), ( 3) EL ISA
IC , H3 , IC
H3 H4 ICso 326 25 84 ng/mL, AC
2133 269 ( 1), (R >

( H1 ICso 69 52 ng/mL); 098), IC EL ISA ICy
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2 ELISA
Table 2 W orking concentration of imm unoassays

EL ISA W orking concentration/ (4 g/mL)
Immunoassays Heptens EL ISA fomat A ntigen/Hapten Antiboczgpntibody
HRP A ntigen/Hapten-HRP A ntibody /A ntibody-HRP
H1 IC H1-OVA H1-Ab 0 25 0. 50
Homologous assay AC H1-HRP H1-Ab 0 50 2 00
CcC H1-OVA H1-Ab-HRP 4. 00 0. 50
H2 IC H2-OVA H1-Ab 2 00 1 00
H eterologous assay AC H2-HRP H1-Ab 8 00 16. 00
CcC H2-OVA H1-Ab-HRP 16. 00 4. 00
H3 IC H3-OVA H1-Ab 8 00 8 00
AC H3-HRP H1-Ab 64. 00 64. 00
CcC H3-OVA H1-Ab-HRP 96. 00 64. 00
H4 IC H4-OVA H1-Ab 0 50 1 00
AC H4-HRP H1-Ab 0 25 6. 00
CcC H4-OVA H1-Ab-HRP 8 00 1 00
3 ELISA (n=3)

Table 3 Sensitive (ICs,) and limit of detection (IC,,) of parathionw ith different EL ISA fomat(n =3)

Imm unoassay's Hapten Fomat 'Cso / (ng/mL.) CV (%) C1o/ (ng/mL) CV (%) L inear range/ (ng/mL)
H1 IC 69. 52 371 1 66 5 14 166 2915
Homologous assay AC .8 - - - -
CcC 80. 38 18 46 6. 99 21 67 699 924
H2 IC 72 32 4. 90 4. 16 5 32 416 1256
H eterologous assay AC 134. 9 5 43 5 00 7. 80 5 00 3638
CcC 59 72 21 90 3 29 27. 31 329 1084
H3 IC 3 26 2 86 0 05 4. 57 0 05 219
AC 16. 94 314 0. 45 4. 92 0 45 633
CcC - - - - -
H4 IC 25 84 3 65 111 5 20 111 602
AC 373 8 4 11 12 28 4 97 12 38 1 14 x10*
CC 65 70 20 51 6. 39 27. 63 6. 39 675
a. 1 000 ng/mL 2 - denotes can not establish a standard curve belov 1 000 ng/mL.
Q 11 ng/mL (10 . ). Iy o
3 67 ng/mL; AC EL I1ISA % .
IC1o 1 46 ng/mL, ICs ;‘gg jﬁ
22 41 ng/mL ig " B
E ‘ ,
(4 ) 0. 10 100 L 000
IC 7.81% 13 28%, AC Logarithmic C\ﬁuﬁfﬁfi{jﬁ(f{l{{%mlhmn'(ng/ml,1
4 70% 13 91%, ——IC format ——AC format
AC 1 EL ISA
, Fig 1 EL ISA standard competitive
60 77% IC reaction curve for parathion



320 Vol 10
71 40% 106 46%, (70% 110%) IC AC
65 73% 79 67% , IC
50 ng/mL , IC 3 AC , EL ISA
< <
4 (n=4)
Table 4 Recoveries of parathion for spiked samples(n =4)
IC AC
IC fomat AC fomat
Sample Fortification level/ (ng/mL)
A verage recovery (%) CV (%) A verage recovery (%) CV (%)
W ater 10 106. 46 10. 02 35 48 8 26
20 89 73 9 30 53 51 11 51
Soil 20 71 40 7. 81 47. 62 9 25
50 83 06 11 16 60 77 4. 70
Rice 50 65 73 13 28 39 48 13 91
100 79 67 9 68 55 21 6. 86
3 IC ,
) oD )
AC ccC
[13]
, IC ;
: 4 cC ;AC
, , IC :
B IA , Zeng ™
15
B ISA (ICx, 360 ng/mL, A bad™! EL ISA
ICxw 26 ng/mL) 6 IC ,
, AC
AC CcC , IC
, EL ISA ) EL ISA ) IC
AC CcC ) IC
K olosova® EL ISA , -
AC IC , EL ISA
IC
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