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Abstract: Objective In this study, we established sandwich enzyme-linked immunosorbent assay (sELISA) methods
to detect major soybean allergens (-Conglycinin and glycinin. Methods A single-factor experiment was conducted to
optimize the method for isolating and enriching B-Conglycinin and glycinin from defatted soy protein powder, determining
the addition amounts of the precipitants CaCl, and NaHSO,, and the effect of the separation time and speed on the
separation. The checkerboard method was used to determine the optimal working concentrations of the capture and
detection antibodies, the reaction time for each step, and the dilution solvent for the target protein. An ELISA detection
method was established and its performance was evaluated. Results Before centrifugal separation of $-Conglycinin and
glycinin, 10 mmol/L CaCl, and 0. 01 mmol/LL NaHSO, were added as precipitants and reducing agents, respectively. The

precipitation was left overnight and the centrifugation speed was increased to 10 000 r/min, resulting in extraction rates of
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41.81% and 54.06% for B -Conglycinin and glycinin, respectively, with clear protein bands. For the sELISA of
B-Conglycinin, 0.5 pg/mL 3A9 mAb was used as the capture antibody, and 2E2mAb-HRP was diluted 1: 4000 as the
detection antibody. The antigen and detection antibody were incubated for 90 min each, and the color development was for
15 min. A four-parameter fit and linear fit were used to draw the standard curve. The LOD of this method was 1. 36 ng/mL,
and the standard curve shows good linearity in the concentration range of 5-1 215 ng/mL. In the actual sample spiked
recovery experiment, the recovery rate was between 96% and 108%, and the intra-batch and inter-batch coefficient of
variation were both less than 15%. For the sELISA of glycinin, 0.5 pg/mL 7D3 mAb was used as the capture antibody,
and 4G4mAb-HRP was diluted 1:1 000 as the detection antibody. The antigen and detection antibody were incubated for
120 min each, and the color development was for 15 min. A linear fit was used to draw the standard curve. The LOD of this
method was 28. 75 ng/mL, and the standard curve shows good linearity in the concentration range of 31.25-8 000 ng/mL. In
the actual sample spiked recovery experiment, the recovery rate was between 90.3% and 107.2%, and the intra-batch
and inter-batch coefficient of variation were both less than 15%, both two detection methods had no cross-reaction with
other allergens, and the specificity was good. Conclusion The sELISA methods established are sensitive, rapid,
accurate, and stable, and can be used for the detection of B-Conglycinin and glycinin in food.
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Figure 1  Schematic diagram of sandwich ELISA for detection of soybean al.Lergens B-Conglycinin and glycinin
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Figure 2 Flow chart of separation and enrichment of B-Conglycinin and glycinin
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Figure 3 SDS-PAGE profiLes of soybean proteins extracted with different CaCl,
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Table 1  Extraction yieLd of soybean protein with different
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CaCL ¥/ (mmol /L) x : Eﬁﬁmz/ —
B-Conglycinin glycinin

0 38.43 25.11
10 33.52 45.28
20 17.14 32.12
30 16.68 28.61
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Figure 4 SDS-PAGE profiles of soybean proteins extracted with different NaHSO,
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Figure 5 SDS-PAGE profile of soybean protein extracted by increasing precipitation time and centrifugal speed
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Table 3 Direct ELISA validation of HRP-labeled four antibodies as detection antibodies

A E WS/ (ug/mL)  HRPAHREEH AWK E /(ng/mL) 3A9-HRP 2E2-HRP 4G4-HRP 7D3-HRP
P 1.627 2511 1.601 1315
1 1:1000 N 0.45 0.431 0.356 0.321
P/N 3.615 5.825 4.497 4.096
P 1.273 0.971 0.799
0.1 1:1000 N 0.419 0.39 0.356 0.427
P/N 3.510 3.264 2.727 1.871
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Figure 6 Optimization of capture antibody and detection antibody concentration in B-Conglycinin sandwich ELISA

2.2.3  ELISA S B[R] Rl 544 2 0 004k

Ar L4 1000 F1 4 000 ng/mL 1] B-Conglycinin
F1 glycinin £F 4 BHMEFE &, 5 K LK -60% & B
PBS VE S 5 IR F 47 7 B, 4 B B AR K & 254 LA
1. 2.6 W25 BRAAE K I 25 3R T A W) 9% 7 S iz B[] 1)
P/N {fi . Kl B-Conglycinin () ELISA f5 £ 52 I i}
[8] > 90 min, PBS A e A% I (Kl 8) s K Il glycinin
i) ELISA i £ S B B [8] 2 120 min, 7K Sy d5 44 3
FCE9) .
2.2.4 WP ELISA T AR 441

FIRE 1. 2.8 FraR EAT A I, 4 48 e 1 mT 05 Oy A2
Yz k171G o B-Conglycinin AR IfE 26 7 5~

1 215 ng/mL MR BE I Lotk R AF, #0045 2k 119 7 2
4 y=0. 001 4x+0.297 9, R* >N 0.997. 10 K & &
FE AN TR SO 9 2SRRI 0D, 1A 19T
{H 4 0. 169, 5 i 22 (SD) A 0. 043 6, #H 1.2.8
B (A3 D AT 5, 1% 07 %19 LOD 2 1. 36 ng/mL
(1 10) o Glycinin FYFRAEMZETE 31. 25~8 000 ng/mL (1)
W M RAF A e U 7 F2 Sl y=0. 000 08x+
0.8109,R*4 0.991 9. 10 ¥ 5 & M & A 75 It 46 2
B H 192 EHFESL Y OD,,,, (E V-4 0. 685, b5
Wi 22 (SD) A 0. 042 5,1L0D 4 28. 75 ng/mL([& 11).
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Figure 7 Optimization of capture antibody and detection antibody concentration in glycinin sandwich ELISA
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Figure 8 B-Conglycinin sandwich ELISA reaction time and dilution protein solvent optimization
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Figure 9 glycinin sandwich ELISA reaction time and dilution protein solvent optimization
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Table 4  Precision evaluation of B-Conglycinin and glycinin sandwich ELISA
s B-Conglycinin
% e e - W
Wit/ (mg/kg) W E A/ (mg/kg) k2 /% BRRBCV/%
0 0.011+0.035 — 11.27
0.1 0.115+0.035 102 8.04
=6
HP (n=6) 0.5 0.548+0.107 107 10.13
1 1.058+0.023 104 7.73
0 -0.042+0.023 — 8.05
N 0.1 0.092+0.022 96 5.27
L] (n=3)
0.5 0.534+0.091 107 8.74
1 1.076+0.143 108 1.30
Stk glycinin
; Y E/ (mg/kg) W7 {1/ (mg/kg) Il e /% A RBCV/%
0 0.059+0.075 — 9.2
0.5 0.536+0.038 95.3 4.5
i =6
#A (n=6) 1 1.016+0.121 95.6 13.5
5 4.576+0.098 90.3 8.3
0 0.130+0.026 — 3.2
N 0.5 0.659+0.067 105.8 7.8
H, =3
HeR (n=3) 1 1.055+0.117 92.5 13.1
5 5.492+0.108 107.2 8.6
H—
#5 B-Conglycinin Fl glycinin XL J& 0> ELISA F5 514 (P/N) (n=3)
Table 5 Specificity of B-Conglycinin and glycinin sandwich ELISA Specificity (P/N)
. R N B-Conglycinin glycinin
o
S 10 ng/mL 100 ng/mL 1 000 ng/mL 10 ng/mL 100 ng/mL 1 000 ng/mL
B-FLERE A 0.812 1.046 0.989 1.767 1.818 1.807
OVA 1.351 1.106 1.080 0.994 1.037 0.987
FLiEEH 1372 1.141 1.129 1.025 0.965 1.031
UL AR 1.425 1.155 1.045 0.997 0.966 1.132
glycinin 1.485 1.320 1.028 1.713 4.288 5.326
B-Conglycinin 4.231 12.813 13.663 1.007 1.058 1.024
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