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Establishment of an indirect enzyme-linked immune sorbent assay for
detection of serum antibody of soybean antigen protein in piglets

KOU Ya-nan,MA Liang-you, LUO Ying, WANG Xi-chun, WU Jin-jie

(College of Animal Science and Technology sAnhui Agricultural University s He fei, Anhui 230036 ,China)

Abstract: [Objective] The experiment was conducted to establish an indirect enzyme-linked immune
sorbent assay (ELISA) to detect the serum antibody levels in piglets sensitized by soybean antigen protein.
[Method) After the piglets were sensitized with 11S or 7S, the serum samples were collected and the reac-
tive conditions were optimized. The optimal coating mass concentrations of antigens and dilution times of
sera were determined using board titration method. An indirect enzyme-linked immune sorbent assay to de-
tect the serum contents of 11S and 7S in piglets was then established and its repeatability, accuracy and
sensitivity were detected. [Result] The optimal conditions of ELISA 11S were:the coating mass concentra-
tion was 2.0 pug/mL,the action time of the coating at 37 C was 2 h;using 10 g/L BSA as sealing fluid for
1 h at 37 °C ;the test serum worked for 1 h at 37 °C ,the enzyme labeled antibody was diluted into 1 : 1 500
and the reactive time was 1 h at 37 °C,and the reaction time of substrate was 15 min. The optimal condi-

tions of ELISA 7S were:the coating mass concentration was 2.5 pg/mL and the action time of the coating
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at 37 Cwas 2 h,using 10 g/L. BSA as sealing fluid for 1 h at 37 °C ;the test serum worked for 1 h at 37 °C,

the enzyme labeled antibody was diluted into 1 ¢ 1 500 and the reaction time was 1 h at 37 “C ,and the reac-

tion time of substrate was 25 min. Both intra-assay and inter-assay variation coefficients were less than

10%. [Conclusion) The established indirect ELISA for detection of serum antibody levels in piglets sensi-

tized by soybean antigen protein had good repeatability and high sensitivity,and could be used in clinical di-

agnosis of allergy induced by soybean protein antigen.

Key words: soybean antigen protein;piglets;serum antibody;indirect ELISA
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Table 1 Ingredients and nutrient levels of the milk replacer for piglets
A FLRH AL Ingredients JE 28/ % Mass fraction B IEFEFR Nutrition 2 & Contents
2 JEWiH Dried whole milk 46.0 fRigfg/(MJ » kg™ ') DE 4.54
T NE W #y Dried skim milk 42.2 TYRi/(g+ kg™ ') DM 750. 00
ALiEH Whey 10.5 MEH/ (g kg™ CP 279.00
frih Salt 0.3 Ca/(g+kg 1) 10. 40
iR £l Compound premix 1.0 P/(g+kg D) 8. 90

AR RN AT A FLRHE . VA 7 000 1U. Vp, 2 000 TU, Vg 10 1U, Vi, 2.2 mg, Vg 2.375 mg, Vg, 4.8 mg.Vy, 0.15 mg.Vy,
0.017 5 mg. MR KR BERE) 16 mg, 72 245 5. 75 mg., M#% 0. 85 mg, A4 % 0. 017 5 mg, #i %2 0. 95 mg, Fi & L7 0. 045 mg., i il 7
1 100 mg, FMEFH] 45 mg, & BEF] 45 mg, Mn (MnSO; « H.0) 20. 18 mg.I (KD) 0.4 mg,Se (Na;SeO;) 0. 35 mg,

Note: For one kilogram of milk replacer,compound premix provides: V. 7 000 IU,VD3 2 000 IU, Vg 10 IU,VK3 2.2 mg,VBl 2.375 mg, Vg,

4.8 mg,Vp, 0.15 mg,Vp, 0.017 5 mg, Niacin 16 mg, Pantothenic calcium 5. 75 mg, Folic acid 0. 85 mg,D-biotin 0. 017 5 mg, Lysine

0. 95 mg, Antioxidant 0. 045 mg, Enzyme preparation 1 100 mg, Flavour agents 45 mg, Sweet agents 45 mg, Mn (MnSO, « H,0O)

20.18 mg,I (KD 0.4 mg,and Se (Na;SeO;) 0. 35 mg.
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Ingredients and nutrient levels in basal diets for piglets after weaning

B35 R Nutrition 4 & Contents

Table 2
H #ZH %, Ingredients JE AR 8/ % Mass fraction

F Kk Corn 60. 85
WAL &I T -
Expanding full fat soybean meal
FLIE B Whey 5. 00
kO £ 8 Fish meal 5.00
% B Bran 0.37
£1 ¥ Limestone 0.69
IR A 45 CaHPO, 2.20
Ak Salt 0. 25
iR £l Compound premix 0.49
A ALREEH Choline chloride 0.15

RIRE/(M] « kg=!) DE 13. 54
TH /(g kg ') DM 836. 00
MEMR/(g+ kg ) CP 208. 30
Ca/(g kg™ ") 6. 40
P/(gkg D) 5.10
WM/ (g kg ) Lys 10. 60
Cu/(mg + kg™ 1) 15. 00
Fe/(mg « kg™ 1) 144. 00
Zn/(mg * kg™ 1) 109. 20

T PR R A 45 T 52 3L Al B OB 3Rk . VA 5 250 IU,VDK 1050 TU,Vg 4.5 IU’VK:s 1.2 mg,Vy,I 0. 375 mg,VBz 1.8 mg,Vy,G 0. 15 mg.,VB]Z
0.007 5 mg, AR CHABERL) 6 mg,iZ 245 3. 75 mg, MR 0. 15 mg, A ¥ % 0. 007 5 mg, H 4 R 0. 75 mg, L& L7 0. 045 mg, F il 5

1 000 mg, FMFH] 40 mg, FHBEF] 40 mg, Mn (MnSO; «

H;0) 10. 18 mg,I (KI) 0.4 mg,Se (Na;SeO3) 0.3 mg.

Note: For one kilogram of basal diet,compound premix provides: Va 5 250 IU,VD,S 1050 ITU,Vg 4.5 IU,VKd 1.2 mg,VBI 0.375 mg, Vg,

1.8 mg,VBG 0.15 mg,Vn‘z 0. 007 5 mg, Niacin 6 mg,Pantothenic calcium 3. 75 mg, Folic acid 0. 15 mg, D-biotin 0. 007 5 mg, Lysine

0. 75 mg, Antioxidant 0. 045 mg, Enzyme preparation 1 000 mg, Flavour agents 40 mg, Sweet agents 40 mg, Mn (MnSO, « H,0)

10.18 mg.1 (KD 0.4 mg,and Se (Na;SeOs) 0.3 mg.
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r/min &> 10 min, 50 & ML . —20 CHRAA& .
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B34 e Ay BIBEHLIE R 4 SLA75 , FHEF 28 100 MRS
S 4 R e AR B TG P B RN L A RN L B
FHAMPE 105 2B 16 B9 3K A7 38 81 6 B2 Ak 1) o B ik
T R4 3 A BRI 4 AR AR I DX IR P S
0.1 mL 5 mg/mL 7S 8% 11S & [ 1A W F0 A= FEER K
FEVESS 30 min J5 . WEE I 10 5% B2 K 4 B RN . A
B R 215 AR K T K T B R SO L PE AN
FRfER 1 H e —" R B2 .0k L7,
APEHEA>0~<5 mm;3 H.idM“+7. A8 {1t
>5~<C10 mm;4 KLl R+ +7 LB R >10~

<20 mm;5 il 7 A EHA > 20 mm,
L7 XKEREZEBHMEEE ELISA &0 7 %0
= v

1.7.1 11S # 7S # R & & i 3= ELISA % & R &
Krream R pRILlaifeny 11S M 7S HRE AN

AP SR TR 2870 22 1 o L AL 1 60 o i VA
(R3.FR O HHWMFA 0 g/L B 10 g/L
BSA.100 g/L BSA .50 i1 100 g/L BAE Wk | L&
PR B (32 3.3 4) VbR B MH RE B (1 ¢
1000,1:1500,1:2000,1:2500,1:5000)%%
FI 1 7 R e ] (0 8 B ) 5 4 °Cad .37 °C 2 hy 3
PATISE )15 0.5, 1 1 2 b IfiL ¥ B il A — 0 isf (][] s ]
BFIE]D | &8 i ] (10, 15, 20 A 25 min) #E 47 0 i
FHBEAR AL 7 OD,s0 {8 328 BCPH P 13 ODwso (B 24
L BAEFL OD,s 224 0. 1, BAFMFL ) OD,s0 {8/ [
PEFL ODys fH f5c K WAL A 0 fe HE B B 251

1.7.2 1NISHEGRTISEAORLFHILRE I
BILL 1S 1 7S 0 B 11 5 A A0 Bl o o v A e
M IIS B EHE 5 11S & [0 s 100% Kk
NEF) ODyso s IHRE 7S B FABL I 5 11S & AHL R 1Y
NN ¥ TS EEAPURE S 7S & A P v
100 %6 R ODyso - WA 11S FEAIPLIME S5 7S &
FIBL A 28 SRR

1.7.3 EHZMWRXE 76— B A NI AT 54
36 H & AT R ML 4 5 4y B AR L 7 A L AL 5 A
A H R ELISA #2468 1y oF 4700 € . 115 1
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(XD FbRAEDR 22 (SE) . AR G812 JF 1, 75 00 1, ¥
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w4 A HE S A 3 ELISA 346 TR 56 41 v iz
ok SR B 22 B P 8 A 4 I3 R X R 2 A I
Hor 11S 25 FI4UR 7S B 4L PR I3 45 8 43 % R
M 8 By » Yo TIE 1% Ty v 0 RO R A e

2 RS0

AXENMEEARBKHEEIBER
Rz B E a0 30 min J5 . %F T 11S A1 7S H M
A AT T S . A TR K VR B AT A e B
x 3

2.1

TR PEA 45 SR o — a7 U B S S N A B
I 11S F1 7S B T I B R B g 347 4 ) A o 7 4 25
R H7HLL E L Hoh 7S 8 B A AT 1Y S
Itk B PE R4S SRR B A+ LA B R IR R
JoR £1 5 52 AN [ R B 1) BR P B 0, TE B R &2 e i 2 1
fit 39 HESAFHE 77 4 T 1 WU N .

2.2 KEMEZEHEE ELISA N & 4HHEL
2.2.1 ELISA &£#63# % 11S fl 7S HEE A
)43 4 BT 6 v BE M Il P AR R ORE A B nd A 4%
ELISA ¥ &5 L3 3 Fsk 4, 3 4hiE i FoAlh 2 1
T B 0 11S YL e il A T bV B 2. 0
pg/mL, A8 AR B2 37 “CF 2 h % 10 g/L
BSA Ry B P .37 CEHEA 1 b 5 0 1l 355 S5 3 7
JEH 1+ 1600,37 CHEM 1 b BARHTAA Sl 7 B 2
J91:1500,37 CHEHI 1 hy e dd B @ E 15 min,
TS E PR RGBT R E R 2.5 pg/mL, 4
PAE A 2 37 "CF 2 hi ¥4 10 g/L BSA fE &t
PV .37 “CE P 1 b R M3 S iE M B 1 ¢
1 600,37 ‘CAEH 1 hs BprPiik i MRl 1 ¢
1 500,37 ‘CAEH 1 h;fefE i A [H] 25 min,

HNSEAAESHRFEXREMNFRFERRGEHN ELISA 48R (ODys0)

Table 3 ELISA results with different coating mass concentrations and serum antibody concentrations of 11S (OD,s,)

Ty e
%ﬁiﬁffg{%/ FH P 1 7% i B2 45 4% Serum dilution times
Coating quality - -
concentration 100 200 400 800 1600 3200 6 400 12 800 25 600 51 200 102 400 204 800
10. 00 2.818 2.529 1.660 1. 269 1.117 0.651 0.591 0. 486 0. 141 0.137 0.111 0. 144
5.00 2.910 2.808 1. 865 1.283 1.094 0.692 0.542 0.507 0.184 0.165 0.183 0.137
4.00 2.939 2.613 1.677 1.265 1. 045 0.694 0.532 0.525 0.181 0.233 0.179 0.167
3.00 2.970 2.678 1.579 1.286 1.062 0.660 0.641 0.428 0.191 0.195 0.171 0.186
2.00 2,245 1. 849 1.516 1.249 1.026 0.692 0.529 0.552 0.218 0.227 0.184 0.190
1.00 2.320 1.827 1.669 1.270 0.964 0.696 0.563 0. 544 0.187 0.174 0.162 0.177
0.50 2.275 1. 895 1. 746 1.220 1.028 0.665 0.528 0.520 0.180 0.187 0.209 2.316
0.15 2.315 1.707 1.670 1.250 1.103 0.655 0.520 0.523 0.181 0.154 0.180 0.047

F4 TSEBTREHREREMMDFRERFEFRH ELISA £R(OD;)

Table 4 ELISA results with different coating mass concentrations and serum antibody concentrations of 7S (ODy;,)

%ﬁﬁiﬂé?‘{)/ B A ot 35 7 B A5 X Serum dilution times

Coating quality - -

concentration 100 200 400 800 1 600 3 200 6 400 12 800 25 600 51 200 102 400 204 800
5.00 2.574 2,404 2.005 1. 344 1.195 1.162 0.914 0.772 0.518 0.271 0. 266 0.217
4,00 2.623 2.153 1.529 1.198 1. 207 1.148 0.873 0.429 0.422 0.419 0. 280 0.292
3.00 2.636 2.326 1.624 1.478 1.071 1.116 0. 880 0. 387 0. 348 0.197 0.172 0.106
2.50 2.124 1. 806 1. 460 1.216 1.053 0.911 0.908 0.858 0.764 0.687 0.412 0.177
2.00 2.704 2.348 1.735 1.187 0.941 0.928 0. 834 0.269 0,241 0.197 0.148 0.148
1.00 2.735 2,428 1. 841 1. 244 0.933 0.868 0. 796 0.225 0.163 0. 149 0.135 0. 149
0.50 2.792 2.399 1. 940 1.136 0.892 0.861 0. 829 0.204 0.176 0.164 0.190 2.201
0. 25 2.781 2,474 1.743 1.069 0.901 0.826 0.796 0.192 0.199 0.210 0.201 0. 046

2.2.2 RXMiXE LXMW SEREIIISEHE  2.2.3 TELMXE LIS HEEAMHA A A E A

PG S 7S A HUE M ZE UAEH 15%,7S
Pl yg 5 11S EHE PR B RN 3500 Y] 118
HEPUMTE R IR 7S EHE .

S R ROILIE 1,78 Pl H A A e AL S R RO
Kz, i1 FE 2 Al LA L 11S SRS H A 78
PUIRLER 1B 4L P LA )28 S R R/ T 1006, B
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Fig. 1 Repeatability results of 11S protein antigen detection
based on the optimal reaction conditions of ELISA
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Fig. 2 Repeatability results of 7S protein antigen detection

based on the optimal reaction conditions of ELISA
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