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Development of Direct Competitive Enzyme-Linked Immunosorbent Assay for

the Determination of Domoic Acid

WANG Qian, CHENG Jin-ping, GAO Li-li, DONG Yu, XI Lei

(School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To develop a direct competitive enzyme-linked immunosorbent assay ( ELISA) for rapid detection of domoic acid
concentrations, HRP (horse radish peroxidase) was successfully linked to DA using EDC. The concentration of DA was quantitatively
analyzed on the basic of the specific immune responses between the DA- HRP and the monoclonal antibodies made in advance.
Calibration curve were established after the optimization of reaction conditions such as the type of blocking solution, the blocking time
and the incubation temperature. The results show that, the best reaction condition of the direct competitive ELISA is 1% gelatin,
blocking 1 h at 37°C , incubating 1 h at 37°C after the monoclonal antibodies added. The detect limit is 3. 58 ng-mL ™", the coefficient
of variation between the holes is below 15% , and the recovery is 80% -120% . The whole analysis process could be completed within
1.5 h. It meets the requirements of rapid and batch detection of domoic acid. The method will have broad development prospects.
Key words ; domoic acid(DA) ; enzyme-linked immunosorbent assay (ELISA) ; antibody ; antigen; rapid detection
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Yyt (HRP) B EX , 15 H2 A TR B AR B0 5 A R 5
PEGUE RN, HENT B 355 4 ELISA PR A DA,
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A7, 3R EHEAZ R M DL M A T e AR
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1 #MREFZE

1.1 5

BRAR S E ALY (HRP) W A T W e
T E EZER CE BRI ARSI =
H .

HoAtb 70 55 2% R AR IR A 4L X e g e AR FE.
1.2 SEgJrik
1.2.1  [brdoE i il 4

DA A/ AR B R E = A G I g . A
54 DA 5hric¥ HRP (I 15 B brbe )5t , R B
W A AR PR, B 200 g K1 B
fR(DA), 233 fin A 0.4 mg EDC,0.3 mg NHS'"™',
25°C LI 2 h, B S ST 4°C I vkAR Btk . e A B
RSN 500 g HRP, 25°C L 3 h, ffi FH 2
53 ¥ 1410 000 (Y U84 2.0 TR TRAG IS B0
JE RN A PBS T RE, 414 25 E 7 5 0 e
HAEF TR,
1.2.2  BERLRE DB R B bR P s AR B AR 0
e

PRI BT TR AL S v 53l 1:200
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I3 A= FRER KA 25 (OGS B, — 0 P L5 B
MR 4 CAIPEE R YR H S| AL, DEIBE U 3
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1 h K454 DA- HRP % B 5, U fin A # B Lk oy
1:200, 1:400, 1: 800, 1: 1 600, F5fLJIN 100 wL,37°C A28k
1 h. YR, AEFLIH AL B A IS 100 L, %
T €510 min. BFALINZEIEW 50 wL. 7 450 nm % 630
nm AIZED H.
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YEREPAWREA 1 b 8 AT, i At TAE R
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Bic B A JE YA TR 100 pl, 95 B (4 10 min. £fLA0
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bEh o B B 2 1 L O B e B e L OB Sl N 7 L D
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TR D A.
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T 7 S () R
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BEALINA 100 L S5 A4 ol FH Ve B ) B TR BRI
4°C At . U B 3] LN AR, VR A TR TR % 3
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JITff 22 B dae A DA st ) R LR A i A e AR AR
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mg-mL~") HRP(1 mg-mL~") FI5E AL AT HEAE
H. s R E 1 poR. APl LA R, DA 1Y

0.45

mg-ml"" ) |

0.40 |- ||
035 L ||—-DA-[IRP‘
030 + ||
025 | "

0.20 + |

W HE ()

DA
0.15 +

0.10
0.05

7/HRF'
L —— —
1 1 1

200 300 400 500 600
i Fem

B 1 R HRP ERREEZMIEE
Fig. 1 UV scanning of DA, HRP, DA-HRP
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e R K 8 242 nm, HRP 7E 403 nm &84 —4>
FRAIEM % , DA-HRP 1948 S 45 K114 5 DA  HRP
FAARKA X5, PR n] LAA W HRP B2l e 2] T
DA 53 ¥ L.
2.2 WEARPUI RN S AR v B A o o

3 3 AR AR A BT A | € S A R O A AL
D {H, 25303 1 .
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(IR — BB A DR DU R AR TR ™. % 1
R YRR YRR R R 12400, LA REEE M 1:
200 i, D {40.905 0,P/N =7.39, =2. | HuikHi B
L 1:200 FIBEARPTIRFR BEHE 1: 200 SXALHBEE ) D {5
5 P/NAEWAF & 2R EE Bk B B m, ok
R SRS A 1R AR S A X =, P/N ()N,
FIHMIFFRPLIR 1: 400 H BB RE 19 AT, BRI
B PR FHBTAR L : 200, B FR TR 1 : 400 K e

F1 BiIRENGEREERRENEE

Table 1~ Optimal concentration of DA-HRP and antibody

SRR VAR Rk _
1:200 1:400 1: 800 1:1 600 BH X6 i Z=H
1:200 0.8275 0.3620 0.1085 0.079 5 0.1060 0.064 5
1:400 0. 905 0 0.2245 0. 096 0 0.1005 0.1130 0.063 0
1:800 0.5190 0.2315 0.1250 0.0815 0.1250 0.064 0
1:1 600 0. 460 0 0.406 5 0.107 5 0.1315 0.0970 0.0750
TAEHREE. h R EAE, 2 E AR BRI F) 43°C B, £ 41 30 min

2.3 IR PA R AT fR) PR R R

TE 1:400 FYREHRAT I BEEE AN 1: 200 BT IAT
BRI T, AR5 T 1% BSA0.5% BSA .
0. 1% PAZ 1% WA X 4 st PRI A R5CR , 25 3 an &l
2 Fin. FEPUR ST RS | B A S5 R DL 25 B
AL I BA B RR 7 o5 28 368 P SR AL B T AR AR
JERE SRS A AL A I, T DL AR R S v Y
s PR R A w2 FTRLE
i H 19 WIS D (E84E T 1,P/NfE=2. 1, [F]
i P g At PAT A 1 B 1 % BRI D A R0, 099 0, X B
PEE RS AS K, T LA 19% B AR Ry 3t AT 5.

5 AN P RS [ R %o 5 DA SO A
M), A&l 3 frs.

B PR A 25°C B BB PR B R3S 0 P/N {EL
Bt 2 o3 i, R 224 PAT st ] 5t e ek 2 3t s A
FRME T e 9 BETR RO 2% 5 iR O 37°C I A 1

1.0

Y waeN
D
12 | Ho0s8
10 |
406
8
E a]
6 J04
4
402
il B
0 J 0
1%BSA 0.5%BSA 0.1%H B

2 AREAETF P/N D ERNEE

Fig. 2 Influence of blocking solution

ROREAE , AT ]I i, 2 ORI R B,
PR A A vl B 5 A I 1] 1 3 PAT, PR 70 Dt ) U
. G OB 37 CEHA 1

12 F 130 min
11 |- EZZ4 60 min 7
10 | 000 90 min
ol N
g | -
7 L
z 6}
= 4l
3L 7
2t /
1| /
0 2
25 37 43
iR HESC

B3 &FEFEES P/N AR

Fig. 3 Influence of blocking time and temperature

2.4 AR AR AR ) R
ARG 3 Ao 45 o I U R R IR B T
TSR] AL RE (T 4) . X AR IR B AR SRR G
RED 2 o FHR SR R BE 25 ~37°C , B2 TR B 7
150, BRI S 07 T BE PR, 00 B AR 25°C i, D) 5
BRI B TA] PR Ok B A P i B R s b i
S EA LR bR s iR e g A AT —
FO L IVE 2% T g — s Bf I) 220 24 9 1 T &
43°C I, A 52 1 7 R 5P, 7 30 min B ) LA
BT IRCR , 7 43°C RO N 2 h B, s
JA 2 T RRSE R i (R ) TR TR B R AR & R
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Fig. 4 Influence of incubation time and incubation temperature
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Fig. 5 Relationship between DA concentration and D

1CY DA-HRP 524 SHUARSE G AR DA Mk & i
&, SHUASE 4551 DA- HRP 8bk/b ) B @50 D
EAERAIE , PRI L DL DA ¥ B2 5O R A A, D (E A A
Aty 455 D (ERE DA WEEAMERC R E 5 Fis.

R, LAGS 5% B/B, AN FR, DA ¥k BE (1) X%
BB AR BRI AL T TR EBC 6 95 W B 1 A v i e
K6, AT DL H 45 4 2 F1 DA YR Y 0 i St 4R 1k 56
2, &MERIA RN y = —0.156 08x +0.986 6, R’
=0. 982 97 , W4 A v fHh 2 SR A5 2 B 1 R 104, R
1.32 pg-mL ™", W AT UE 1% B 50 4 ELISA 75
LS} 5 ~ 1000 ng-mL~", LIMHI A 90%
i A Ve B A R RS S BR, 292 3. 58 ng-mL ™.

1.0 -

0.9 |

0.8

BIBy

0.7+

0.6 +

0.5

0.4 1 i 1 I | 1 1
0 0.5 1.0 1.5 2.0 2.5 3.0

lgepa/ng-mL™!

B 6 ELISA Bhk 5 W btk 36 4n i i &
Fig. 6 Standard curve of cdELISA

2.6 bR DR I 2

BB MR AR 2298 i — 52 ¥R BE 1 A5 i DA, [R1l
RAAR S RN 2 iR, o LR AR S R EUNT
15% 4, 78 1E & S5 [N, B0 AR B 55 1 B 42 58 4
ELISA i — Ao 25K .

R2 MREKENTR R

Table 2 Sample recovery and coefficient of variation

RSB INE iR}

T

LA EECES

i s P g FLIFIZE 5 AL Cv) /%
1 10 1. 14 114. 40 10. 90
5 10 4.75 95.10 12. 30
10 10 10. 98 109. 80 8.23
50 10 44. 36 88.70 8.94
3 1 DA-HRP 1E K [B A 45 7E B AR Al b, A 1% W]
ZATE

(1) AT FEH I A — M0 Jig 122 B 2 4 AR 3o 4
1LY (HRP) 50 39 (DA) i1k, 413 DA-HRP,

JREAHCET PRI, 37°C B 1 h, BRI, INADT DA B FERE
PRI DA ,37°CHLE 1 h, i [E 4 DA-HRP FIiES )
DA e S5HiRE ARSI S, A B AR TG,
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TR H 35 4 ELISA J5 =i ~7 & ifk 651

WE D HAHR S — bR 2.y = - 0. 156 08x
+0.986 6, R = 0.982 97, J5 % (1 il 4 [l e % ¢
88% ~120% Z [, 22 5 R AN AE 8% ~20% Z[A], K
HBR N 3.58 ng-mL™', 45 & PR ML E B9 20
g2 A RAB A I R R

(2) AWFFEEET B HSE 4 ELISA PR HAS T 1]
Fela]4E 55 4 ELISA 108, ARy BLHE5E 4 ELISA X
R R T 45 M 2 1S h A2 A, KRS T
DM SFI). DR AR 7 95 5 5, A Y FBRARR, 38 T 31
Gyt s, BAT R 1) R R .
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