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Preparation of Nano-immunosensor for Rapid Determination of Allergen

p-Lactoglobulin in Dairy Products

YAN Rongrong, L1 Shuguo”
(Hebei University of Science and Technology, College of Food and Biology, Shijiazhuang 050018, China)

Abstract: In this study, a nano-immunosensor was constructed through using chitosan, graphene and gold nanoparticles as the composite
modification material to immobilize f-lactoglobulin (f-LG) antibody, to establish a rapid method for the determination of f-LG. The
nano-immunosensor was characterized by cyclic voltammetry, using 1.0 mmol/L K;[Fe(CN)g] as the probe, and the experimental conditions
were optimized. The optimal conditions were as follows: amount of the composite modification solution, 5 pL; pH of electrolyte solution, 7.0;
loading amount of antibody, 40 ng; incubation temperature, 37 “C; incubation time, 30 min. There was a good linear relationship between the
immune-response current of the nano-immunosensor and the logarithm of S-lactoglobulin mass concentration at 2.5~100 ng/mL, with a limit of
detection of 0.75 ng/mL. The nano-immunosensor exhibited good stability, specificity and reproducibility, and had a recovery rate of the spiked
standard between 88.59% to 97.64% when it was applied to the determination of lactoglobulin in dairy products. The recovery rate was good,
and the results were more accurate than those obtained by ELISA. Therefore, this methods can be used for rapid and accurate determination of
[-lactoglobulin allergen in dairy products.
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Fig.1 The preparation process of #-LG immunosensor
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Fig.2 Cyclic Voltammetry of different modified electrodes
7E£: a: GCE; b: CS/GCE; ¢: CS/GS/GCE; d: CS/GS/AuNPs/
GCE.
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Fig.3 Impedance spectra curves of different modified electrodes

E: a: GCE; c¢: CS/GS/GCE; d: CS/GS/AuNPs/GCE;
e: anti-f-LG/CS/GS/AuNPs/GCE.
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Fig.4 Cyclic voltammetry before and after immune response of
immunosensor
7£: a: GCE; d: CS/GS/AuNPs/GCE; e: anti-p-LG/CS/GS/

AuNPs/GCE; f: p-LG/anti-f-LG/CS/GS/AuNPs/GCE.
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Fig.5 Cyclic voltammetry of immunosensor at different
scanning speeds
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Table 1 Comparison of three detection methods of g-lactoglobulin
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Fig.9 Data diagram of stability, reproducibility and specificity of immunosensor
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5.40%, 2RIZAL B EILPERT .

B oERas 5 3 MAERE RIS BSAL o-LA

H Casein W&, SFERMEEN p-ALBRECSH,
B-FLEREAWE N 100 ng/mL, H4 3 FN 1000
ng/mL, K ZE 5 KR 243 1 AT S 2 11 J e
WZE AL 4531 9d, BSA. a-LA Al Casein %%
T JE G B AR N T p-FLERER 1, R % 4
PEAL BRSSPI
2.5 A SEARI R A B i S B

it 1.3.4 435 1) 3 FIRE S, 78 G A IR 1 i
MATM S AE FHEAT DPV 5, 105 M G fi i
U LR 2R, ARNERME R 7 RE L L ARRIRE -2,
BREFIMRIE . BEAMEIR) 3 FIAE S A IIAAS R
FE B-ALERE AFRAE S B T IObR I SESS, AT 3
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W, FEHRANIHA, [FIRHRA ELISA 2 text,
SRR 2,

R 2 ME S RAIIAR R RT A, SR e
JERERIE 3 PRSI EICRARTE 88.59%~97.64% 2 1],

AHSF M ZETE 2.47%~6.06% 5 H N, 5 ELISA y:LLE:,
P G RIEAR—8, RHIZ VR AT DU T SERRAE A
Mo AR, AHET I, AVEELIIH
TGS AL AN p-FLERE I A R M R U .

K2 HEP S-L6 HINESEREEMAREER
Table 2 g-LG determination results in the samples and its spike-and-recovery experience

o AnkrE/(ngmL) WA AE/(ng/mL) E=E /% AT AT AR £/ %
vz
(n=3) A% ic-ELISA A% ic-ELISA A ic-ELISA
0 2391 2247 - - - -
) 10 3315 31.83 9239  93.58 3.29 528
Soby
20 41.63 4094 88.59  92.34 3.69 4.40
50 7112 72.59 9441 10025 247 327
0 2210 2331 - - - -
o 10 3150 32.04 9397 8732 6.06 3.93
LAEGH
20 4005 4221 89.76  94.52 4.13 3.49
50 7092 71.83 97.64  97.04 2.87 234
0 2.68 2.59 . . - -
o 3.59 3.50 90.13  91.03 447 4.06
KigILEEGH
5.47 5.44 9274  94.96 247 2.20
5 7.51 733 9647  94.87 2.92 4.81

3 ZHig

AL T — A B-FLEREE (1 RS
ITEARIC IR S e, BTSN p-FLEREE A
TP RARAT AT NRAE, it 7 HAR30 5%
o SRR, ZPUKPERIRAE 2.5~100 ng/mL
JAFEI P, e N BAE S A-FLER R T SR 0
HHOE R, HAHIRA 0.75 ng/mL, BARET)
R RAFRaErE . EOERR Tk, AESePrIL
i BE R DU, A BN RIS AL T 88.59%~
97.64% 1], [FICRET, 28 ELISA 3&iiF, 45RFEA
—3, FIHZIE T TS R p-FLEREE R R
THAI o
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