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Development of an indirect ELISA for Acid Red 73 in Shrimps
CHANG Xiang-cai'” ,WEI Guo-lu"* MA Ming' ,ZHANG Sheng—jun’ , SHI Miao-xiao' , YANG Xiao-nong’**

(1.College of Agriculture, Anshun University , Anshun 561000, China;
2.College of Life Science and Technology,Southwest University for Nationalities , Chengdu 610041, China;
3.College of Resource & Environment, Anshun University , Anshun 561000, China)

Abstract:Acid red 73 ( AR73) was coupled to bovine serum albumin ( BSA) and ovalbumin ( OVA) by the use of
N-hydroxysuccinimide active method and the CDI method to prepare the immunogen and coating antigen,
respectively. The anti-AR73 antibody were obtained and purified by the caprylic acid—ammonium sulfate method.
Based on the IgG, an indirect competitive ELISA method and optimum reaction conditions for detection of AR73
was developed.The half of inhibition concentration(1C,,)was 45.39 ug/L,the limit of detection for acid red 73 was
5.64 ug/L,and the cross-reactivity study showed that the polyclonal antiserum were highly specific to AR73,and
no cross-reactivity was detected between the obtained polyclonal antiserum and the other competitors ( Congo
Red,Phenol Red, Safranine,Basic Fuchsin and Carmine) except to Sudan red Il (0.15% ).The recoveries from the
standards fortified blank samples were in the range of 71.3% ~84.4% with Coefficient of Variance lower than 9.55%.
This developed method can be used to determine the acid red 73 residue in shrimps,and can help to prepare the
monoclonal antibody and develop the rapid test kits for acid red 73.
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Fig.1  Chemical structure of Artificial antigen
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Table 1 ~ Optimization procedure of the ELISA
AR (RGN el S} A T [A] PR B & B (A &Y 1 7 I 1)
CBS 4 Cig 0.5% BH e 30 min PBST 60 min TMB- Z, [ 10 min
PBS 4 Cw 1% W i 30 min 0.1% W Ji.— PBST 60 min TMB-DMSO 10 min
Tris—HCI 4°CHH 05%Ha4MmiE 30 min PBST 90 min TMB- Z, i 15 min
CBS 37°C,2h 1% PRA- 17 30 min 0.1% B Jig— PBST 90 min TMB-DMSO 15 min
PBS 37°C,2h - - PBST 120 min TMB- Z. i 20 min
Tris—HCI 37°C,2h - - 0.1% B Jig - PBST 120 min TMB-DMSO 20 min
SN A4S ELISA 2 B AR 3R #E47 04k (DL AR 7 Il 4
R 1) A RIS T Y 1Cs, e RIEOEIE (A, LA 337 fé%?
K A/ 1Csy S5 L BE LB, S A/ 1Cs, TR X g > —+ AR73-OVA
B AP B I R 28 TR 7. ART3. 1 55 10 Ll
Hhk . 2 15t 1
124 Dk tis SRS o5 ART3 ARV IROR R
RIS 3R B (035 P2 3 B TRLLALLE LT O,SM
WIS Bt i LA AR AR 4145 55 4b 6 Fhsa e, T3 0
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2.3 [E# ELISA AL ER

i i) ELISA ] W AR R ARAREE _ T 50 (% 3) , 7
37 °C 3% CBS 438 2 h 1% B B4 4] 30 min |
A 0.1% Wi PBST WA BED AR 60 min Jf:
LI TMB-DMSO N JEY) B 15 min B}, Amax/I1Cy, [/
B S5, AT AR S iz 07 s i e A IO N 26 4. BB @i or
AR73 pyzadpimidilghge (B 4) , 456 %5 1gC Z A1
PR Y = —33.122X + 104.89 ,R* =9714, %3t
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INE S IRPIEL 3 5 (MR 2T 45 AL SE S ) L P AN A7
TEAE N (3R 4) , BEHAIZ Iy i BA B R A
25 FHEWERE

TP — A 53T 525 [R) o B 2% i 1A o 6 IO 1)
SN, LAAE 53 M 7 5 v A BE AR 95 . dl O e A
WM P S = A AS [R] e # ART3 bR, 3158045

2 ELISA Jrikr UFh A & A e

Table 2 Optimized reagent dilutions in the four combinations

HE R Ik g Pk Ik 1G5, (pg/L)
1 AR73-HS-0OVA 1:256000 R1 1:2000000 70.6
2 AR73-HS-0OVA 1:32000 R3 1:128000 836.63
3 AR73-0VA 1:4000 R1 1:4000 > 10000
4 AR73-0VA 1:4000 R3 1:3000 > 10000
%3 ELISA IR R4S
Table 3 The results of optimum reaction system for ELISA
SN F i J2 7 i [i] 1G5, (ng/mL) A A,/ 1Cs
CBS 4 Cidw 70.6 0.928 0.013
PBS 4 CiEFw 353.24 0.759 0.002
. Tris—HCI 4 CiEdw 883.97 1.003 0.001
(2K 31
CBS 37C,2h 49.19 0.948 0.019
PBS 37°C,2h 92.3 0.608 0.007
Tris—HCI 37°C,2h 315.97 0.686 0.002
0.5% W3 30 min 133.47 0.695 0.005
A 1% W I ‘ 30 m%n 50.42 0.93 0.018
0.5% Ji& 2 175 30 min >1000 1.518 <0.001
1% a4 T 30 min > 1000 1.508 <0.001
PBST 60 min 51.41 0.729 0.0141
0.1% B Jgz - PBST 60 min 45.56 1.154 0.0253
. PBST 90 min 120.54 0.461 0.003
AR 0.1% WA iz -PBST 90 min 124.28 0.425 0.003
PBST 120 min 91 0.6 0.006
0.1% B Jgt - PBST 120 min 76.95 0.544 0.007
TMB- 2. 10 min 75.05 0.462 0.006
TMB-DMSO 10 min 70.10 0.682 0.009
TMB- 2. i 15 min 71.56 0.544 0.008
JEE) .
TMB-DMSO 15 min 45.39 1.001 0.0221
TMB- £ i 20 min 45.72 0.901 0.0197
TMB-DMSO 20 min 50.3 0.963 0.013
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Table 4  Cross—reactivity of anti—serum with some competitors

FRELT 73 DiSREARNCIRE2 Ml SR4T BT iAW IEAN [LUETREaN i) I=Ean
IG5, (pg/L) 45.39 297 x10* 1.07 x 10° - - - -
CR(%) 100 0.15 0.004 - - - -
LOD(pg/L) 5.64 - - - - - -

7 .- . KA H (Not determined)

T L 38 N S5 22 KA, R PPAli L 35 1) T 5 RIS 25
B 225G [ — K S 60% ~ 120% , e A3 v [ A
80% ~100% , A< 5 56 BT 4 37 (W] 2 ELISA Jy vk iy a4 i
[ 2R B A 71.3% ~84.4% , RSD < 9.55% , 15, B 4
Tr R AT A EHOPA TR RAT .

#5 ART3 7EZE AN R s M EICR (n =6)
Table 5  Recoveries of the AR73 from blank shrimps(n =6)

IfLER W FHE iR BRRK
(ng/g) (ng/g) (%) (%)
10 7.13 713 6.92
30 22.09 73.6 8.95
50 42.18 84.4 9.5
3 #Hit

A S B SR TE PR e R CDI 34 5% T AR73 19
NTPUE, 440 1 1 SDS—PAGE H, 7k % 5 2
YU 5 2 A 8 (B B B 2, FE X ELISA = 1 A &% it
TrteAl , 357 T RRPELT 73 B a) 3555 4 ELISA K0
o Pl B N T PR MRS PR, BT w s
ERORNE = BRSNS N — 2 il 45 2058 B BT AR,
TV SRS R S APt AR — NS
M{H. B2 H CDI k& B S i AR HE s S LA ™=
A AR E PO, R AE IS B R IR @ 1E ELISA J7
EREHMB . Ik, XFF AR73 A fF T A E Ok,
G 158 HH — o B 5L A T T MR N TP, R AT
P ER = ELISA KGN i 4R S5 1k A R fg 3, DA )
(R r Ao = TN v e e R A TETRE S FIVA R E S

5% 3Lk
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