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Identification and quantification of peanut allergen Arah 2 using
ultra-performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a reliable ultra-high-performance liquid chromatography-mass
spectrometry method to determine the peanut allergen Ara h 2 in roasted food. Methods Peanut allergen Ara
h 2 was quantified by filtrating their signature peptides, the synthetic specific peptides standard and its internal
standard. Current validated method was successfully applied to the determination of the peanut allergen Ara h 2
content in 20 kinds of peanut in different regions. And the results showed the conversion coefficient of peanut
allergen Ara h 2 and peanut protein. Thus, Ara h 2 was chosen as biomarker to detect peanut protein in 10 kinds
of roasted food. Result The limit of quantitation with peanut allergen Ara h 2 in peanut samples was 4.45ug/g
and the recoveries were 106.0%~107.8%. In roasted food, the limit of quantitation was 6.23 ng/g and
recoveries were in the range of 107.0%~113.2%. Conclusion Compared to the previous methods, the
developed approach is a highly specific, sensitive and accurate method, which has a good application prospect.
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(m'z) V) (m'z) (eV)
633.4 24 y5
NLPQQCGLR 543.6 22 761.5 24 y6
858.6 19 y7
Arah?2
640.4 24 y5
NL*PQQCGL*R 550.6 22 768.6 24 y6

865.8 19 y7
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: Q-TOF
X— , 1 146~155  NLPQQCGLR 8.3
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(nmoi:/;) ’ 3 32~39  CQSQLER 7.8
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M— Ara h 2 5 135142 QQEQQFK 7.1
/ (g/mol) 6 159~169 ~ CDLEVESGGR 7.4
m— 7 39~52  ANLRPCEQHLMQK 7.1
Arah?2 8 153~162  EVGQEIQTK 6.4
0.0647 9 133~144  MADVAGYVGQK 6.3
3 pEEER 10 18~28  FGDTAAGTNR 6.6
1 4~18 TQPHTVQVHTTAGR 6.4
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2 2 , 10
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, 0.22 ym R
, 7~20 , )
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, 5~100 nmol/L,
2 Arah2 Y=0.062X+0.147, r=0.996
) 11 ,
R UPLC-TQ-MS Ara h 2 3.04%
s 2 Arah?2 6 > 3 >
3 Arah?2 5.07%
Uniprot
, 14.99 nmol/L
( , 3 , 2.5

UPLC-Q-TOF ,

> 3 >
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Fig. 1 Chromatogram of signature peptides and product ions
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#3 MAREIKE(n=6)
Table3 Recovery results of spiked peanut (n=6)

RSD
(nmol/L)
10 106.0+7.4% 6.9%
Ara h2 o o
(NLPQQCGLR) 20 106.3£6.5% 6.1%
40 107.8+£5.0% 4.7%
5 nmol/L
, 4
1:10 s
4.45 pgl/g
33 TRGEMELESPHEER Arah2IEE
20
20 Arah?2
) 20
4
26.94%
Arah?2
5.9~9.3%, Arah?2 ,
R Ara h 2
,RSD  14.04% ,
Ara h2
0.0647,

*4 TESMIEESR Arah2HEE
Table4 Content of Arah 2in different peanuts

Arah?2 Arah?2
(/100 g) (%) (%)
27 1.84+0.11 30.38 6.06
1 2.23+0.07 33.11 6.73
21 1.80+0.07 31.85 5.65
93 1.85+0.01 30.59 6.05
126 1.88+0.09 29.97 6.27
127 1.70+0.02 26.89 6.32
128 1.71+0.02 25.60 6.67
129 2.27+0.13 28.51 7.96
130 1.75+0.14 29.81 5.87
131 2.28+0.20 32.15 7.09
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Table5 The peanut protein content of 10 kinds of
roasted food

) ( ) ne/g

52.89+1.07

+

6.67+0.57

+ 47669.75+1.05

16.10+1.05-
+

+
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SE 30k

[1] Macdougall CF, Cant AJ, Colver AF. How dangerous is food

allergy in childhood the incidence of severe and fatal allergic

[2]

[3]

(4]

[3]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

reactions across the UK and Ireland [J]. Arch Dis Child, 2002,
86(4): 236-239.

Kanny G, Moneret-Vautrin DA, Flabbeel, et al. Population study
of food allergy in France [J]. J Aller Clin Immunol, 2001, 108(1):
133-140.

TUIS Allergen Nomenclature Sub-Committee [Z].
http://www.allergen.org/.

Koppelman SJ, Vlooswijk RAA, Knippels LMJ, et al.
Quantification of major peanut allergens Ara h 1 and Ara h 2 in
the peanut varieties Runner, Spanish, Virginia, and Valencia, bred
in different parts of the world [J]. Allergy, 2001, 56(2): 132-137.
Burks AW, Cockrell G, Stanley JS, et al. Recombinant peanut
allergen Ara h I expression and IgE binding in patients with
peanut hypersensitivity [J]. J Clin Invest, 1995, 96(4): 1715.
Koppelman SJ, Wensing M, Ertmann M, et al. Relevance of Ara
hl, Ara h 2 and Ara h 3 in peanut - allergic patients, as
determined by immunoglobulin E  Western blotting,
basophil-histamine release and intracutaneous testing: Ara h2 is
the most important peanut allergen [J]. Clin Exp Allergy, 2004,
34(4): 583-590.

Burks A, Williams LW, Connaughton C, et al. Identification and
characterization of a second major peanut allergen, Ara h II, with
use of the sera of patients with atopic dermatitis and positive
peanut challenge [J]. J Allergy Clin Immun, 1992, 90(6):
962-969.

Chatel JM, Bernard HE, Orson FM. Isolation and
characterization of two complete Ara h 2 isoforms cDNA [J]. Int
Arch Allergy Immun, 2003, 131(1): 14—18.

Stanley JS, King N, Burks A, et al. Identification and mutational
analysis of the immunodominantIgE binding epitopes of the
major peanut allergen Ara h 2 [J]. Arch Biochem Biophys, 1997,
342(2): 244-253.

Sen M, Kopper R, Pons L, et al. Protein structure plays a critical
role in peanut allergen stability and may determine
immunodominantIgE-binding epitopes [J]. J Immun, 2002,
169(2): 882—-887.

Lehmann K, Schweimer K, Reese G, €t al. Structure and stability
of 2§ albumin-type peanut allergens: implications for the severity
of peanut allergic reactions [J]. Biochem J, 2006, 395: 463-472.
Maleki SJ, Viquez O, Jacks T, et al. The major peanut allergen,
Ara h 2, functions as a trypsin inhibitor, and roasting enhances
this function [J]. J Allergy Clin Immun, 2003, 112(1): 190-195.
Lopez-Calleja IM, la Cruz SD, Pegels N, et al. Development of a
real time PCR assay for detection of allergenic trace amounts of
peanut (Arachishypogaea) in processed foods [J]. Food Control,
2013, (2): 480-490.

Poms RE, Agazzi ME, Bau A, et al. Inter-laboratory validation



1902

[15]

[16]

[17]

(18]

[19]

[20]

study of 5 commercial ELISA test kits for the determination of
peanut proteins in biscuits and dark chocolate [J]. Food Add
Contam, 2005, 22(2): 104-112.

Poms RE, Capelletti C, Anklam E. Effect of roasting history and
buffer composition on peanut protein extraction efficiency [J].
Mol Nutr Food Res, 2004, 48(6): 459—-464.

Igbal A, Ateeq N. Effect of Processing on the detectability of
peanut protein by Elisa [J]. Food Chem, 2013, 141(3):
1651-1654.

Heick J, Fischer M, Popping B. First screening method for the
simultaneous  detection of seven allergens by liquid
chromatography mass spectrometry [J]. J Chromatogr A, 2011,
1218(7): 938-943.

Shefcheck KJ, Musser SM. Confirmation of the allergenic peanut
protein, Ara h 1, in a model food matrix using liquid
chromatography/tandem mass spectrometry (LC/MS/MS) [J]. J
Agric Food Chem, 2004, 52(10): 2785-2790.

Shefcheck KJ, Callahan JH, Musser SM. Confirmation of peanut
protein using peptide markers in dark chocolate using liquid
chromatography-tandem mass spectrometry (LC-MS/MS) [J]. J
Agric Food Chem, 2006, 54(21): 7953-7959.

Lutter P, Parisod V, Weymuth H. Development and validation of
a method for the quantification of milk proteins in food products
based on liquid chromatography with mass spectrometric
detection [J]. J AOAC Int, 2011, 94.

Zhang J, Lai S, Cai Z, et al. Determination of bovine

lactoferrin in dairy products by ultra-high performance liquid

chromatography—tandem mass spectrometry based on tryptic
signature peptides employing an isotope-labeled winged peptide

as internal standard [J]. Anal Chim Acta, 2014, 829: 33-39.

[22] ; , ,

[J]. , 2014,
(1): 2076-2079.
Li S, Zhang T, Cai M, et al. Evaluation of amino acid conversion
method for calculating whey protein content in infant formula

powder [J]. J Food Saf Qual, 2014, (1): 2076-2079.

[23] Sulyok M, Berthiller F. Development and validation of a liquid

chromatography/tandem mass spectrometric method for the
determination of 39 mycotoxins in wheat and maize [J]. Rapid

Commun Mass Spectrom, 2006, 20(18): 2649-2659.

CUiE%4E: FHRT)

(TR

-~
AN

HFEE, MTHARE, TEMRGE
AEBBREWMEAR.
E-mail: pinfanjiandan1015@163.com

F—F, BRESRIEH, EEH
RAEBADEEURMERRERRL2E
MR

E-mail: renyiping@263.net




