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Abstract: Sesame is one of the eight major allergenic foods, and with the increasing consumption of sesame-based products
in recent years, the incidence of sesame allergy has risen accordingly. Accurate detection of sesame allergens is therefore of crucial
importance for food safety. Mass spectrometry provides a reliable approach for allergen identification; however, efficient extraction
of allergenic proteins is a critical prerequisite for successful detection. Most existing studies on sesame protein extraction focus
on raw sesame seeds or sesame oil by-products. To optimize extraction methods for sesame allergens in processed foods, both raw
sesame and processed sesame products were used as test samples. Based on mass spectrometric identification of proteins in crude
extracts, an optimal extraction method for sesame allergen proteins in processed products was established. The results showed that
sesame proteins from processed products could be effectively extracted using a urea-based buffer system (50 mmol-L™" Tris-HCI,
7 mol-L™ urea, 2 mol-L™ thiourea, and 4 wt.% CHAPS, pH value 8.5) combined with shaking and ultrasonic treatment for 40 min.
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Under these conditions, protein concentrations exceeding 20 mg-mL ~ were obtained, even from processed sesame samples. Efficient

extraction of sesame proteins under these conditions provides technical support for trace detection of sesame allergens using mass

spectrometry and contributes to the establishment of accurate sesame allergen labelling.
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Table 1 Sample information for optimizing the extraction

conditions of sesame protein
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Fig.2 The effect of different buffer solutions on sesame protein
concentration and mass spectrometry response intensity
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Fig.4 The effect of different buffer solutions on mass
spectrometry identification of sesame allergen peptides
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E:a @ ZIRGISe; b A BE ARG,

3 g

2 PRI R (A T TR X o 2 A 1 B IR T
HERE S, WK R Y A MR Ty 3 ¥ . |l
HIWE TR, A0 AN [R5 VR B B2 RR B 1 2 ) ol it
Kl R, KT EESs RN HER . Bk, &k
T P00 25 R R R ¥ N T i o 2 R AR
A TR vk ) LR . B A DLAE Z R B
2R S S 6 ) A% 1 2 BRI T O RE S AR R
PRI E A REIREE . EE M A UE S E S R,
EA 7T mol- L7 JREE. 2 mol-L™ B JIR A5 4 %k 4%
CHAPS £J 50 mmol-L™ Tris-HCI 2 & W AE H 5 A 42
B . DL 12 4 Z R0 L S O, 0 R 3% Ak S
S5 FIIPEH 40 min (773, ARG AR EUIN L] &
MZREA, FERKEZ20mgml' UL E, 504
(2 R SRR AR B, AHIT 7T DL 2 R K 3L T

VR RE R, T E B 77 92 S 3 T 0 A it b 22 RR R
SR, BATSbR R . AR #EAT BN L& dh
2R A R SR IO AR A T 98 AT R A I 2 R i
BRI B RS I BORSTHE, A BT Z R SR AR 2R
PRARFIRNE, ORI Z RIS BUE L R

[1] PI X, PENG ZY, LIU J F, et al. Sesame allergy: mechanisms,
prevalence, allergens, residue detection, effects of processing
and cross-reactivity [J]. Critical Reviews in Food Science and
Nutrition, 2022, 64(10): 2847-2862.

[2] MA X, WANG Z, ZHENG C, et al. A comprehensive review
of bioactive compounds and processing technology of sesame
seed [J]. Oil Crop Science, 2022, 7(2): 88-94.

[3] SEGLA KOFFI DOSSOU S, XU F T, YOU J, et al. Widely
targeted metabolome profiling of different colored sesame
(Sesamum indicum L.) seeds provides new insight into their
antioxidant activities [J]. Food Research International, 2022, 151:
110850.

[4] DO, T, T B RS 3R B B I 22 Ry
BT (3]0 8 AR RE2#,2020,49(5):69-74.

[5]  JRWeA. 2R i s B 0 A% i A @ AN R J B2 QTL 43 #r [D]. Ak
H RO R BE,2016.

[6] %A%, EERAED, A GO ZRE T8 55K 0 A 2
S HT (]R8 AL DRV 2% 417,2023,24(2):365-375.

[7] ZENGJ H, MA F F, ZHAI L G, et al. Recent advance in sesame
allergens: influence of food processing and their detection
methods [J]. Food Chemistry, 2024, 448: 139058.

[8] PROTUDIJER J L P, ABRAMS E M. Sesame: the new priority
allergen? [J]. Jama Network Open, 2019, 2(8): €199149.

[97 NEMNI A, STERN R, BILLARD-LARUE C, GUIDDIR T.
Allergie aux graines : revue de la literature [J]. Revue Frangaise
d’Allergologie, 2021, 61(3): 184-192.

[10] A VT V8 48 TG0 256 PR PRI €0 it ) TS5 Ao s TR 0 72 T
RS PEA# [D]. 1 5 F B K 52,2024,

[11] AYDOGAN C. Critical review of new advances in food and
plant proteomics analyses by nano-LC/MS towards advanced
foodomics [J]. Trac Trends in Analytical Chemistry, 2024, 176:
117759.

[12] LU Y J, JI H, CHENY, et al. A systematic review on the recent
advances of wheat allergen detection by mass spectrometry: future
prospects [J]. Critical Reviews in Food Science and Nutrition,
2023, 63(33): 12324-12340.

[13] AEWeik, T &b, 28 50 40, 55 . 2 BRI b 2 1 B OV 1Y L e
FE[I AR, 2021,37(4):273-281.

[14] B 5K R B e, A8 i S8 T PRSP S A MLl - P = AR R 2 1R
ZIRE A T[] E il ,2025,50(1):102-108.

[15]1 5K &k, SCHF AR 25 M, 45 o L [ 2 PR A 2 RGERA 2 B 2k 1 3
L2 0] 59 5,2020,33(12):49-52.

[16] Zlighis 2= ddh, B B, 55 W JRROF R B R I Z A SR
SER AT RERFPERIT IE (1] & i L AHE,2025,46(3):258-268.

[17] MA XL, LI H, ZHANG J K, et al. Comprehensive quantification of

173



MR B

Modern Food Science and Technology

2026, Vol.42, No.5

(18]

[19]

[20]

(21]

[22]

[23]

174

sesame allergens in processed food using liquid chromatography-
tandem mass spectrometry [J]. Food Control, 2020, 107: 106744.
ACHOURI A, BOYE J I. Thermal processing, salt and high
pressure treatment effects on molecular structure and antigenicity
of sesame protein isolate [J]. Food Research International, 2013,
53(1): 240-251.

RN, BN, SR IU DL, A RSO i — R I B A I R
R S A (1] 8 5 RH,2020,41(24):316-324.

55 97, 7K UL, 1 S 0 A TR R B B Ji o e U A e
S RF,2019,40(16):267-273.

JIAHM, ZHOU T J, ZHU H, et al. Quantification of Gly m 5.0101
in soybean and soy products by liquid chromatography-tandem
mass spectrometry [J]. Molecules, 2019, 24(1): 68.

HENROTTIN J, PILOLLI R, HUET A C, et al. Optimization of a
sample preparation workflow based on UHPLC-MS/MS method
for multi-allergen detection in chocolate: an outcome of the
ThRAII project [J]. Food Control, 2023, 143: 109256.

PLANQUE M, AMOULD T, DELAHANUT P, et al. Development
of a strategy for the quantification of food allergens in several food

products by mass spectrometry in a routine laboratory [J]. Food

[24]

[25]

[26]

[27]

(28]

Chemistry, 2019, 274: 35-45.

L’HOCINE L, PITRE M. Quantitative and qualitative optimization
of allergen extraction from peanut and selected tree nuts [J]. Food
Chemistry, 2016, 194: 780-786.

NELIS J L D, BROADBENT J A, BOSE U, et al. Targeted
proteomics for rapid and robust peanut allergen quantification [J].
Food Chemistry, 2022, 383: 132592.

FAN S F, MAJ M, LIU Z, et al. Determination of egg and milk
allergen in food products by liquid chromatography-tandem mass
spectrometry based on signature peptides and isotope-labeled
internal standard [J]. Food Science and Human Wellness, 2023,
12(3): 728-736.

STELLA R, SETTE G, MORESSA A, et al. LC-HRMS/MS for
the simultaneous determination of four allergens in fish and swine
food products [J]. Food Chemistry, 2020, 331: 127276.

PILOLLI R, VAN POUCKE C, DE ANGELIS E, et al. Discovery
based high resolution MS/MS analysis for selection of allergen
markers in chocolate and broth powder matrices [J]. Food
Chemistry, 2021, 343: 128533.



