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Food allergies have seriously affected the life quality of some people and even endangered their lives. At present,
there is still no effective cure for food allergies. Avoiding the intake of allergenic food is still the most effective way
to prevent allergic diseases. Therefore, it is necessary to develop rapid, accurate, sensitive, and reliable analysis
methods to detect food allergens from different sources. Aptamers are oligonucleotide sequences that can bind to
a variety of targets with high specifificity and selectivity, and they are often combined with different transduction
technologies, thereby constructing various types of aptamer sensors. In recent years, with the development of
technology and the application of new materials, the sensitivity, portability, and cost of flfluorescence sensing
technology have been greatly improved. Therefore, aptamer-based flfluorescence sensing technology has been

widely developed and applied in the specifific recognition of food allergens.

allergen detection aptamer

| 1. Introduction

Food allergies, an adverse reaction to antigenic substances in food mediated by the immune system, have been
recognized as a global health issue with increasing prevalence in the field of food safety L2 Most food allergies
are immunoglobulin (Ig) E-mediated type | (immediate type) hypersensitivity reactions Bl An epidemiological
survey by the institute of infectious diseases shows that about 6-9.3% of children and 3.4-5.0% of adults have
food allergies, which means the incidence of food allergies in infants and children is generally higher than that of
adults MIBIE However, there is still no standard cure for food allergies except avoiding eating foods that contain
allergens. Therefore, the development of rapid and effective detection methods for allergens in food matrices is a

topic of concern in the whole society.

In the past few decades, many mature technigques have been widely used in the detection of food allergens, such
as the enzyme-linked immunosorbent assay (ELISA), liquid chromatography-mass spectrometry (LC-MS), and
polymerase chain reaction (PCR) B8 The ELISA method has been widely used in the detection of food
allergens due to its high specificity and sensitivity. Nevertheless, due to the influence of various external conditions
such as food processing methods, there would be false positive and false negative results 29111 Moreover, PCR
method is usually used for monitoring allergic components in food processing due to its high specificity and high
automation. However, PCR technology is not suitable for identifying allergen proteins with unascertained genes,
which limits its scope of application 2231 Fyrthermore, HPLC and LC-MS are standard strategies for the
guantitative analysis of allergens in various food matrices. Because of the precision requirements of the

instruments, these methods usually require strict sample pre-treatment processes, a larger sample volume, and a
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longer analysis time, resulting in a higher detection cost 4. Currently, biosensors with high sensitivity and
specificity, such as surface-enhanced Raman spectroscopy (SERS), electrochemical biosensors, and quartz
crystal microbalance (QCM) biosensors, can rapidly analyze and screen food allergens and allow on-site analysis,
which are considered effective detection technology 1SI8IL7 However, these biosensors usually require
expensive instruments, proficient operators, and higher requirements for the surrounding environment. Therefore,
there is an urgent need to develop rapid, accurate, sensitive, and easy-to-operate detection methods to quantify

allergens in food matrices.

Nucleic acid aptamer is a nucleic acid sequence that can specifically recognize the target, screened by systematic
evolution of ligands by exponential enrichment (SELEX) in vitro 8. The combination of aptamer and target is
achieved through single-stranded oligonucleotide deoxyribonucleic acid (DNA) or ribonucleic acid (RNA) folded into
a specific three-dimensional structure (stem-loop, hairpin and G-quadruplex and other spatial conformations) (22120
(21 Regardless of the technical requirements for the preparation of aptamers, the convenience and timeliness far
exceed those of antibodies. Moreover, the screened aptamers can be artificially synthesized, which is easy to
achieve standardization. In recent years, aptamers have received extensive attention due to their veracity, high
specificity, and affinity, and they have been used in disease diagnosis and treatment, drug delivery, food safety
testing, and environmental monitoring (221231241 |n terms of food safety, the application of aptamers to the detection

of allergens in food matrices is expected to achieve the goal of accurate, rapid, and low-cost detection of allergens.

Fluorescence detection technology, due to its low cost, high sensitivity, simple performance, has attracted wide
attention 22128127 Combining fluorescence detection technology with aptamers, the development of biosensors
with high sensitivity and simple detection procedures provides a feasible strategy for the detection of food allergens
(28] Aptamer-based fluorescence sensing detection is a relatively common analysis method. The fluorophore is
combined with the aptamer in a labeled or non-labeled manner, and the analyte concentration and other
information are reflected by the interaction of the excitation light and the identification element 2229, Furthermore,
fluorescence intensity, decay rate, spectral properties, and fluorescence anisotropy can be used alone or in

combination as signal detection means.

| 2. Classification of Food Allergens

A great variety of food allergens exist widely in nature. According to the source of food allergens, they can be
classified into animal allergens, plant allergens, and fungal allergens. Table 1 lists the classification of major food
allergens, allergy symptoms, and other information. Specific information about food allergies is also discussed in

the following sections.

Table 1. The major allergens in food matrices and their allergenic properties.
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. Molecular
Major Mass Types of Proteins The Structure Allergy

Food .
Allergens (kDa) of Proteins Symptoms

Reference

Contains 3 EF-
hand regions
(a motif
composed of a
12-residue
Fish Panh 1 10-13 Calbindin loop with a 12-

residue-a-helix
domain on
each side), 2 of
which can bind
calcium.

Blushing, hives,
nausea, stomach 31]
pain, and intestinal
bleeding.

Adopting an a-
helix structure,
two molecules
. are entangled
Cracl 33-39 protein bpund © with each other [32]
actin
to form a
parallel dimeric
a-helix
structure.

Arginine kinase
consists of an
N-terminal Nausea, diarrhea,
domain (1- abdominal pain,
111) and a C- and muscle
terminal paralysis.
domain (112—
357). The N-
terminal 33]
domain is all a-
helices, and
the C-terminal
domain is an 8-
strand anti-
parallel B-sheet
structure
surrounded by
7 a-helices.

Shellfish

Crac?2 38-45 Phosphoglycoprotein

Milk Consists of 4 Skin rash, urticaria,
independent eczema, vomiting,
proteins: asl- diarrhea,
casein, 0s2- abdominal cramps, [24]
casein, (- etc.
casein, and k-
casein.

Phosphate calcium

Bosd8  57-37.5 binding protein
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Major Lo T The Structure

Mass  Types of Proteins .
Allergens (kDa) of Proteins

Food

Allergy

Symptoms Reference

With a two-
piece structure
containing a-
single loop and
310 helix larger
subdomain.

Combine with metal
Bos d 4 14.4 ions and participate
in lactose synthesis

Consists of two
subunits
connected by
Bos d 5 18 Lipid transporter non-covalent
bonds, mainly
in the form of
dimers.

Egg Contains 3
independent
homologous

structural
energy
Gal d1 28 Phosphoglycoprotein  domains, and 3
functional
domains are
arranged
consecutively
in space.

Containing 4
free sulfhydryl
groups,
composed of
385 amino acid
residues, these
amino acid
residues are

Gal d2 45 Phosphoglycoprotein twisted and
folded to form
a spherical
structure with
high secondary
structure, most
of which are o-
helix and 3-
sheet.

Gal d3 77 Iron-binding Consisting of
glycoprotein 686 amino
acids, including
12 disulfide

Eczema,
dermatitis,
urticaria, vomiting,
diarrhea,
gastroesophageal
reflux, etc.
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Major

Sl Allergens

Molecular
Mass
(kDa)

Types of Proteins

The Structure
of Proteins

Allergy

Symptoms Reference

Gal d4

Peanut

Arahl

14.3

63.5

Basic globulin

7S Globulin

bonds, the N-
terminal and C-
terminal 2
domains each
contain a
binding site for
Fe3*.

A single
peptide chain
composed of

18 kinds of 129
amino acid
residues, with

4 pairs of

disulfide bonds
to maintain the
enzyme
configuration,
with lysine at
the N-terminus
and leucine at
the C-terminus.

The secondary
structure
contains (-
turns, and the
quaternary
structure is a
trimeric
complex
formed by 3
monomers.

(40]

Angioedema,
hypotension,
asthma,
anaphylactic
shock, etc. [41]

Arah 2

Arah 3

17-20

57

2S Albumin

11S Globulin

A monomeric
protein.

The N-terminal
and C-terminal
domains of the
monomer form
contain 2
ciupin folds
(composed of
two sets of
parallel 3-
turns, random
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. Molecular
Food Alll\g?g;rns Mass  Types of Proteins TI;? s:;lt’;tl:‘;e s f;:;:gyms Reference
(kDa)
coils and 3 o-
helices).
Wheat exercise
stimulates
Wheat  Tria 36 40 Gluten - allergies, urticaria, [a4]
dermatitis, bread
asthma, nausea,
and diarrhea.
Trimer
composed of
Glym5  150-200 7S Globulin o’-subunit, o- (45
subunit a.nd B Red and itchy skin,
subunit.
asthma and
Soybean A hexamer aIIergig rhiniti;,
abdominal pain,
composed of .
Glym6  320-360 11S Globul the Interaction plaihes, e l46)
ym - obuin of G1, G2, G3,
G4, and G5
subunits.
Nuts Exist as a Metallic taste in the
Anaol 50 trimer in mouth, edema of [47]
natural state. the tongue or
throat-aiffietty
Consists of breathing and
Jugr?2 44 593 amino acid swallowing, [48)
residues. urticaria all over
the body, flushing
7S legumin Consi.sts of. of the ;kin,
401 amino acid cramping
residues, with abdominal pain,
two potential nausea.
Cora 48 N-glycosylation [49]
11 sites (Asn38
and Asn254)
and a leader
peptide of 46
amino acids.
Anao 3 14 2S albumin Composed of 5 =

helical
structures,
containing 2
subunits,
connected by
cysteine
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. Molecular
Major Mass Types of Proteins The Structure Allergy

Allergens (kDa) of Proteins Symptoms

disulfide
bonds.

Food Reference

Consists of
Jugrl 15-16 142 amino acid (51]
residues.

Except for the 191
first 23 amino
acid residues
which are
predicted as - Rep.
Jugr4 58.1 signal -
peptides, the
remaining part amunol.
has a total of
507 amino acid
residues.

Composed of ~tron.
515 amino acid
residues, the
Cora?9 40 11S globulin sequence
homology with llergy
Arah 3is
about 45%.
e 'search.
Exist in the
form of
hexamers,
each monomer en, H.B.
subunit is |
Pru du 6 350 composed of
one acid chain al.
of 40 to 42 kDa
and one
alkaline chain 'apid

) of 20 kDa.
detectic.. . ___ . . _. .. .. v --_____.00ds. Food Contro. ____, __0,

108334.

9. Xiong, W.L.; Parker, C.H.; Boo, C.C.; Fiedler, K.L. Comparison of allergen quantification strategies
for egg, milk, and peanut in food using targeted LC-MS/MS. Anal. Bioanal. Chem. 2021, 413,

| 3/Détéction of Animal Food Allergens

10. Yu, ZW.; Wang, YQ Li, Z.X.; Pramod, S.N.; Zhang, L.J.; Lin, H. Development of ELISA method

Seaf I t tant publi health but fo t ff th lit
i S AR T 3jor alfergen GA S RUL A eious fogd salely issup that affecis the qualiy

of Imez%ﬂgénaéloel\éenlae Et?lt& %ng . For people with seafood allergies, avoiding foods containing seafood
allergens is still the best option. Therefore, the monitoring of allergens is a process that requires strict supervision

186 Ly, ool - i 8fHRR eV Rarda RifergenR ey eibstdathRiads ReramhGansiliin dlne ixis) SRR e

reqH$#3g a monoclonal antibody-based direct sandwich enzyme-linked immunosorbent assay. LWT-
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As eoall Zobwedhpobti2 GEPaklion 10853y 1o operate and can effectively reduce or eliminate the interference
A TR T A e e SR N S
R a RGO & P AP R R e B B Eh 1556, gl agsysensivve
detection of TM (Figure 1a) 7. In the study, OliGreen dye was selected as a fluorescent signal probe. The
1oth NG e SANFINE cApt BalRsie RSurle (& HRABAR CorAmPNGEIOR el Feahmarms-Milpstteampik as
detBHES9SNHRICRHRA IMRIAEHRFSRoRES L, RRY.-BRORELZBEMO oM AP %es, resulting in the

18188 gRRCRAMS SIRTRAVRIHAER, P BBUANRS: SIOERRA RS 2RARISBHDR AR PR RIoTS A S
significan: LNERGEGeTBRABTEBIRILTR AR RDRE AR eotRIMEBALiYN 2bPHCTeerBdYE 899 SSDNA wil

produce ultrasensitive and specific fluorescence enhancement phenomenon. It is worth noting that when the
LSl Saitite Ohork Qe iRy HRRMER oh8 RIRTEYALANIE \RERSS! RIFHRIIDIOTIR! the
luct OGS Z S AN ORI NGNS 1P AR G RE AL Al AR R R e YRR BSR A DRSS d AR

condh %%tsrptcf‘lceoﬁxee-[ralr%%% 2v9a]§60.;l§9’uzgzﬁn_l_2§ %RZ = 0.996), with a limit of detection LOD of 77 ng mL™. In

18ldiizhrac Gighly Baléidvkapramaebaaed, fluoidishnb sBh$0r Fesdsefespialhadpited shthe kasadisierhiDdlin
foopimetnsaYs. fFab@ds20e8elPpddi a similar sensor with a LOD of 4.2 nM and the concentration linear from 0.5—
50 gg mL™1 B8 Recently, ,Chinap'gan et al._developed an aptamer-based fluorescent-labeled sensor for the
17. Bragazzi, N.L.; Amicizi ., Panatto, D.; Tramalloni, D.; Valle, I.; Gasparini, R. Quartz-crystal
detection of TM. (Figure 1 aphene oxide (GO) is used as a platform for screening the minimum length of

b) B2 Gr
microbalance (QCM) f>or pu%llc health: An overview of its apPIicatlons. Adv. Protein Chem. Str.

apt%rSErS SE Lienfgg Ezitlcan bind to the target with high affinity. A fluorescein dye labeled GO quenches the
truncated apta’mer by n—étacking and hydrophobic interactions. After the addition of TM, the fluorescence was

1B stad Xud-tdthe impenge HinBenef el dgithnkHoAPtamMeriagRitdIaN age apaHR Al farhaostudy
is LONRkeC U RhgRBAIMWRIGR Biad God—tikdes higher affinity than the full-sequence aptamer, with a LOD of

19° ABhadPBUT I RBT TSRS "RIRRSERCA S B SRAA N A BRSO AIGEHRY Lty 30 min. The
P RB R e B RPBRL T ERTAT L 4)- K]t A P SR A LGRS LA TE B Sh RV, LELReNtage
recgwgdgt%fagéﬁslg’@e\@/@&?&meé/ﬁis’(:ggl’piw_\fg% 'the above studies, the sensitivity and specificity of this

work have been greatly improved.
20. Yan, C.; Zhang, J.; Yao, L.; Xue, F.; Lu, J.F; Li, B.G.; Chen, W. Aptamer-mediated colorimetric

method for rapjud ang sensitive‘detectiof of chloramphenicolin food. Food Chem. 2018, 260, 208—
212. W= %“ = R AP — .

e — e v b

agmar b b e
, G

21. Song, S.H.; Gao, Z.F,; Guo, 3@; _ b.H. Aptamer-based detection methodology studies in food

safety. Food Anal. Methods 2@1 , }2-; 966F9R0. : J o
22. Liu, L.S.; LU X.L.; Zﬁ'nao, Y X .ﬁm@_r-l)al; tegies rdiagncl J‘;qd_lherapy. J.

Nanosci. Nanetechnol. 2016416,661116621. o

8 vietin s :
23. Gray, B.P,; Kelly;L.; Ahrens, DP.; Barry N siragschmer, C.; C&W k1. SUileng&r™8.A| Tunable
cytotoxic aptamer-drug é8njugates for the treatment of prostaté®ancer. Proc. Natl. Acad. Sci.

USA 2018, 115, 4761-4766.
Figure 1. (a) Schematic of preparation of magnetic-assisted fluorescent aptamer for tropomyosin detection.

24 frb@RGdLwihp&tehiskiokiMrorn BIANGeYrighh @RdsatsXaniRgiu¥ibts BUbhefical;atbild: AB) Schematic of
grafiREEQsRINEM MRIGeiRh T eERINHI Pbbated BPiaseREQI Anditmedrofehs deseslieicARdénsity of
the%&ﬁﬁh@ﬂe?é&%@d 49 BE-36- surface; B: The linear correlation of the fluorescence intensity of TMT2 (at 515
nm) with the concentration of TM. Reproduced with permission from 2. Copyright Food Chemistry, 2020.
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ZHubdlesbava, tedbnadygshiinrdy. fapMak@rBKD is/dvmedtanescearidelymeidi thfareqpiicpatiaiosfafmeseilsors,
whinhoisitaringegh eamsTacpimoloRaets Odsvaed 6o 2ud@sediiZnolecules that are very close 89, Zhou et al.

2 AR iaNiR R T ANARE 3 B oL iRRkicinies R TeTRae K. PBRtr S A S G deichion S SIS e ™!
nseleed ke YD s G0 289,95 ssie Bl alkrosg 2y e (0
(quttbrg 2A) 61 The cCQDs-aptamer probe and GO self-assemble for the frrst time through a specific -1

interaction, so that the fluorescence of cCQDs is effectively quenched. After the addition of AK, cCQDs-aptamer is

2 1ARRGdm FRGoLstitradd SAd-RAGYIRY BB theypetndsdrr srrEsriins timitHER R ESRINNSIE S ce
of &HEPLOTHHFBRRNIRSRECIET. RRRY SREPEARFMR@KsAE 1etotBRITINE AK concentration range of

FBORA10 1Y Bkan Wik 2 ZRRLOTOR4 DhBlhg, (SNVaRRnH B iFil o SuesHic iR b PRISHARTNE PlatidiN =
10)rdiuiieiaxreitile 6l isrgeH et tiBIR BIRskn SATRRIF Ja¥asyfeurd ingA e rrsaer dhambpiehReRgcificity.
Thie;b%'@tg}%ip@gﬁs%(ﬁgﬂI)ig!oggﬂ%_ag@(ﬁﬂsy—to—operate aptamer sensor may provide a new perspective for the

application of fluorescence sensing technology in the field of food safety.
29. Zhang, G.X.; Liu, Y.L.; Yang, M.; Huang, W.S.; Xu, J.H. An aptamer-based, fluorescent and

radionuclide dual-modality probe. Biochimie 2020, 171, 55 62.

£ . ..
30. Ma, P.F.; Guo, HaliiZ:Bgas= N@xy‘_,,;*mé 1. Gu, @, H—Wangcz F.La&.tfree structure-
switching Tlu %rescenc%am—at’bﬁ.d@q@n of chloramphenicol with truncat& aptamer. Talanta
2021, 230, 122349.

!'-'_-"!':':'!m A Apamey W AK St AT [ e = AT ]

31. Dijkema, D.; Emons J.A. I\/EA}Van de Ven, A . AJM; Elberlnk J.O. F%\)allergy Fishing for novel

d|agnost|§ and thera Q%lmhg_p;ms Clln@m@AIlergy i:r,nmunol 2020.

'*?'fq.;; 5
32. Wai, C.Y.Y;; ! "Dd@ng/ﬁg C rEhuKH Moc@‘lﬁtmg(sﬁﬂmmrop_pmyosm mediated

M i TR

allergy: Hypoa.ljegrge&RNA,vacggEs n;lg_gﬁe,rqguratory T @Ils 10 reduce hypersensitivity in mouse
model. Inu@ol Sci. 20

A
33. Xing, P; Yu |‘-§Vl; IaB“"X"E‘“"‘ arfffg,r |_4/ ltH Zhamg M YawguElC L|u ZG.

Characterization of a eI aIIergen of derInatop oides farinae (Der f 20). Am.
J. Transl. Res. 2(9-]::5" 15— 2823

i‘}g E 200,000
34. Wasik, M.; Nazimek, K.; NovF&b@E'B"‘ Ask a‘i;e P.W.; BrynBygki, rsensitivity
underlying casein allfg\ suppressed by extracellular vesicleg i Nutrients
2019, 11,907. " Wymy gt R
Y &

35. Cong, Y.J.; Zhow, S g_j';]; ﬂeglumggngg of thg,gifigal@mino acid residues Gfémmunoglobulln
E and immunoglobulin G epitopes in alpha- Iactalbumln by alanine scanning analysis. J. Food Sci.
FigRod @, 84) TAHEDTaE2AB(B ‘on-off-on” fluorescence aptasensor for AK detection. Reproduced with permission
fo 611 Copyright Microchemical Journal, 2020. (B. Schem tic of a dual-mode fluorescence sensor for PV
O%rrslurucu @; %\baAC|N§ Eectrkoc emical Fitﬁrénsl)rzraﬁlon eta- %ctoglnbcfn mswhﬁey prot elrr]]s J.
etectio ed Q u C €s al uorescence cnanges a: Schematic of the aptamer
(gl?/?e Charact. 5(%5 Tﬂg Tg) ges. (©) P

(o]0}
selection procedure by capturing GO- SELEX b: Affinity of Apt5 towards PV, c: Specificity of Apt5 towards PV.

Rembiitey Wih aHIsdon frotaiRackpyRMalRzrbatidnasal Youdamasen, H.A. Epitope-specific antibody
binding on major hen’s egg-white allergen, ovomucoid, using novel multiplex immunoassay.
Allergy 2019, 74, 256-257.
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38. Besminghhamyiddenisiep b&sedR oid dilka chigals Tdroipetiths \havensaeived nides (tdwapat@ntidd. dbenal elye
diversitwofsietéimmnDasisaypsdondhesqusmtificaity ebmamoregedal erge fis @estanicoipdas Dol hetnebe
corvealbnmisuéGabie&jomHeddyigti SensiivéIBiorescent detection B384, Wang et al. developed a dual-mode

_ . . . - [Q] -
R ARG R TR B S B H PR Y. 2k, T BRI TR Y ahd BianaRed paftery of

2R GRIEARS it e St UEGr SPEIRSE O he ERIGIEReag SherGEROVSTPARSIENR. ACEaHEon Wit

rangk\)lrghzq%oéor%q(&]ly%%ggnﬁhatEBI&E\%q_e, ﬁQ;S%E.LEX. The aptamer-modified gold nanoparticle (AuNP-APT),

complementary short-strand modified gold nanoparticles (AuNP-CS1), and fluorescent dye-labeled complementary
AhoFatrdndS ORd. dSYY - widRh .a3sEm b By MENRN thyBkGehdES ~ftde thiddaaidiereem\Singar oMsditive

inte?%@n%tkﬂ@&amer leads to the decomposition of the aptamer sensor, resulting in the color shift of the AUNPs

4019 a8H, 1F ; PR RiVIEaE AV K iERERNCE RNONRle bBEniSPH!S.; SPAWEd IAAL KfagiPiRAshi SRASOT
Sho@s’&%Bélﬂ?,dl—?%‘?riﬂt‘é’é%feﬁ%%;Sﬁéﬁé%&ﬂ%ﬁ/:%&?a”Heff JupirsrGpEITP TR HEM 6% T 18, ML) in
the Pisgoncentation range. In addition, the affinity and specificity of the aptamer sensor were also investigated, as

shown in Figure 2C(b,c). Therefore, aptamer 5 with good affinity (KD = 7.66 x 10~/ M) and specificity is the best

A2 niPRgy Ao RSP GiishARER: MreP ek dhuGed IR *Bstmnty 3 AplaVRlS 18 2UPt oM MRN8 Rhes,

revISTIdHEISWITRPR AR B1'Sishhand BeivieualRpirRERR RIBIRNGR AR Oy Asthma Proc. 2017,
38, 192-196.

AReEaR S ANeitaRRln &/ aRIRodigg i 4SaC! BAdeyARE R AIRIIRAASA 8 AT rABLRFIREgnore attention.
PefHif FRELBT Nt LEELP TN SRY Hh 88U Bratiico MY e B RSHFINECHRTABI IR AR, FSoR@ARIent to
thaty pb RJUReHes: IPHaMNe ¢ 2l AP 5D232ME dlishhey ARSI BORY JRtSRIGRT. 12019 I5eggNt peptide aptamers
Casl and Cas2. for the detection of o-casein [65], Among them, 7-nitrobenzofurazan (NBD)-modified

A RRES ) BaninQUEHRfed 'R FanlREQTBOMasy bR AR SR, Pepids SR SRRNIRRIL Bicalig,

theA[‘JI(Ie%rt%%%%que%’cﬁotﬁgqgj%'rescence of NBD. Once the peptide recognizes the target a-casein, the NBD-

4BoStesmdenylaraniryin oeleaser,; adritsaivoresde Breviliinsantychareasteriz étioartf soiisehatBiprighuthe
flucsestack o dfdbestiveanlwias ofrikigaszdrsjiphily linhibégreSeyireah g glatindh paetdiP Bdaaliiestponlinulise
mo@ifeati@ree a2 v8h el e8MErRIdycol (PEG-Casl) inhibited this phenomenon, which is because PEG-Casl

may_inhibit_the_interaction between aptamer and B-lactoglobulin. The aptamer sensor with a LOD of 0.04 mM, is

46. Geng, T.; Stojsin, D.; Liu, K.; Schaalje, B.; Postin, C.; Ward, J.; Wang, Y.C.; Liu, Z.L.; LI, B.; Glenn,

equivalent to that of the kit. Moreover, the system can detect a-casein in short time (20-25 s) when compared with

K. Natural variability of allergen levels in conventional soybeans; Assessing vafiation across north

the 15 min required by |mmun?,chromatography kits. In addition, it’is found that when usmgL PEG-Casl to detect
and south america from five production years. J. Agric. Food Chem. 2017, 65, 463—472. _

casein, the instant increase in fluorescence can be observed even with the naked eye. This study has contributed

46.impebitag thP spetimity lof ageseidty, J.W.; Renand, A.; Jeong, D.; Robinson, D.; Farrington, M.L.;
Kwok, W.W. Ana o0 1 and Ana o 2 cashew allergens share cross-reactive CD4(+) T cell epitopes
In oviter dtheedrse thesinGtiendexpf Allkrgyie20M 6)\eaBtte@8Formula (HF) has been commercialized as a

substitute for_milk 68, Nevertheless, in some cases, infants who consume these formula milk powder still have
48. Schein, C.; Teuber, S.S.; Cheng, H.; Grimm, C.C s aleki, S.J. Antibodies to the physiochemical-
allergic reactions because of residual -’Iactogl_obulm in HF B4, Therefore, it is necessary to establish a method that
consensus sequence of Jug r contalnlng glutamine-rich repeats bind allergens in peanuts and
can detect the lower concentration of B-lactoglobulin. Shi et al. used carbon dots (CDs) as a fluorescent signal and
other tree nuts. J. Allergy Clin. Immunol. 2013, 131, AB21. _ .
Fe;0, NPs as a magnetic separator to establish a fluorescent-labeled assay for the detection of B-lactoglobulin (€8],

Aehdwaal is Visesens off. Mhe FigpaiRwtios, Behteestyspiamers asiichifze Savie ke, HPS. aMdicheEsiabkibd
corhiplpaeheiynaidandoearian A MHRINEgREENIYE 1 (b MIQEIRINGIY, ofdhpthnee etalafighn ek do B-
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