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ABSTRACT: Objective To establish a detection method for soybean allergens in plant-based protein products
based on ultra performance liquid chromatography-tandem mass spectrometry, and conduct research on the
quantification and authenticity determination of allergy protein in plant-based protein products. Methods After the

soybean protein isolate was hydrolyzed by trypsin, the data were collected by high resolution mass spectrometry and
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matched with the Uniprot database to screen out the soybean specific allergen peptides. The response surface design
was adopted to optimize the extraction conditions of the allergen protein, thereby constructing the quantitative
method of allergens. Actual sample tests were conducted on commercially available plant-based protein products to
preliminarily obtain the content of soybean allergy proteins in different plant-based protein products. Results The 6
kinds of soybean quantitative peptides with good linearity and correlation coefficients above 0.995 were selected. The
limits of detection and the limits of quantification of the method were 0.182-2.08 pg/g and 0.607-6.920 pg/g. The
spiked recoveries were 97.1%-126.6% and the intra-day and inter-day precisions were 5.17%-10.20% and
5.02%—-11.70%. Conclusion This method has strong specificity and high sensitivity, and can well detect plant-based
protein products, achieving accurate quantification of soybean allergens without isotope-labeled peptide segments. It
has a good application prospect in the detection of allergen in plant-based protein products. Meanwhile, it can achieve
the identification of adulteration in plant-based protein products and the discrimination of allergic information on

food labels.
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1.2 UE5EE
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KH 3 mL ZJEF 0.5% 2 FR 7S R AL AT 6 L HLB [E 4
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Table 1 Test factors and levels of response surface

M
K A: Bl B: WHREE G BESEARL
(g:mL) /h (mg:g)
-1 1:15 1 1:30
0 1:20 3 1:40
1 1:25 6 1:50

133 A ZJHRRAEE- BB S5 MMk ST

i 54 Hypeisil GOLD C,5 ffi5%44:(2.1 mmx100 mm,
1.9 um); H:ik 40 °C, #FEFEE 5 uL; WA A 8 0.1%H R
KIEW, Wahtl B A 0.1%HBR-Z R, P
0~0.2 min, 3%-10% B; 02-20.0 min, 10%-40% B;
20.0~24.0 min, 40%~80% B; 24.0~26.5 min, 80% B;
26.5~27.0 min, 80%~3% B; 27.0~30.0 min, 3% B,

LS WSS 3.5 kV; BASIREE 300 °C; &
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FIRFAEE 350°C; ¥§SET) 45 arb; IR EST 15 arb;
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134 REHZCRANEHE- PR ZFTORAFRETESN

it Agilent RRHD Cg 2354E(3.0 mmx100 mm,
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K F Proteome Discover (PD 2.8)%K {4 X 5 43 R AL 5
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1930 15 S Y 22 IR AR 1 B, 38 R v SO B UK
Tt i AR T 2 300 8 40 R TR A P A TR SR A, AR B
$ A ZE Proteome Discovery (PD 2.8)#/4H, 454 Uniprot
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®2 REHNAEEHZRIIE
Table 2 List of peptides selected for soybean allergens

PNCRUR T E/N FVEE PNISEUREAN el
LSAEFGSLR VESEGGLIQTWNSQHPELK KEEREH G4
VLIVPQNFVVAAR ISTLNSLTLPALR KEBEREN G5
NLQGENEGEDKGAIVTVK KEEREM GI NGLHLPSYSPYPR KEERE FHTR
VFDGELQEGR LITLAIPVNKPGR BAERGERE A -3
SQSDNFEY VSFK FIAEGHPLSLK . . )
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o7 WA AT, Ol PR UE 45 SR R v B e R B, AT
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Fig.1 Extracted ion chromatogram of soybean allergens
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Fig.2 Extracted ion chromatogram of 6 kinds of target soybean allergens after optimizing the
chromatographic and mass spectrometry parameters
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Fig.3 Extracted ion chromatogram of soybean allergens mentioned in the study
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2% WA VR 10 AR BORICR 5 i A, b B R R R
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Fig.4 Comparative analysis of soybean allergens extraction effect
with different extraction solvents
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Fig.5 Heat map of single factor experiments
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Table 3 Significance analysis of regression equation coefficients

Ji%e

o SFHR BRE ¥ F P mEM
R 3239x10% 9 3.599x10" 562  0.0165 *
A 1.830x10" 1 1.830x10” 28.58 0.0011  **
B 9.500x10" 1 9.500x10""  14.84 0.0063  **
C 3.342x10° 1 3.342x10°  0.0522 0.8258

AB  1.949x10° 1 1.949x10°  0.0304 0.8664

AC  7.812x10" 1 7.812x10" 122 0.3059

BC  7265x10" 1 7.265x10"°  1.13  0.3221

A* 4232x10"° 1 4232x10"  0.6610 0.4430
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Fig.6 Effects of interaction of A, B factors on the extraction effect of soybean allergens
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Table 4 List of peptides with linearity correlation coefficients greater than 0.995

HEE LT BT S(G) Z KT
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Table 5 Recovery results of spiked soybean allergens (n=3)
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Table 6 Determination results of soybean allergens in 10 kinds of plant-based meat products
i A B Frhng/e)
e - AR R — — — = — —
FEEhIRS FEER 2 ) KOIEH  KROIER  KUBRESR KRUER KEEREN BHERE
. Gl-1 W3t Gl1-2 Wit G2-3 Wik G4 WHE FiftA BREM
YP-1 e FRif 8.41+0.01 116.00£0.01  124.00£0.04  39.90+0.02 9.39+0.10 2.09+0.06
YP-2 piiE] FRif 9.48+0.01 123.00£0.01  333.00£0.07  108.00+0.01 28.10£0.03 5.89+0.07
YP-3 - 1 FRif 20.50+0.06 128.00£0.04  399.00+0.03  71.90+0.01 18.70+0.09 11.50+0.04
YP-4 -1k 2 PRI 25.20+0.08 175.0040.04  434.00£0.03  51.90+0.03 13.00+0.07 13.90+0.02
YP-5 Y0 PR 12.80+0.06 178.00£0.02  464.00£0.07  36.00+0.01 14.30+0.06 5.95+0.09
YP-6 a7 )5 E RN 22.10+0.20 310.00+£0.01  265.00£0.09  54.00+0.07 14.50+0.05 10.90+0.07
YP-7 ESRES PR 6.8420.01 111.00£0.01  103.00£0.01  37.10+0.01 9.00:£0.01 1.53+0.02
YP-8 AW FRif 9.26+0.06 119.00£0.01  142.00£0.05  40.60+0.03 9.77+0.02 3.24+0.01
YP-9 ESRES FRiR 43.03+0.01 188.00+£0.05  255.00+£0.11  65.90+0.07 26.4+0.04 27.90+0.12
YP-10 ESLE A FRi 26.09+0.02 117.0040.02  216.00£0.10  48.00+0.07 26.1+0.09 24.00+0.04
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