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Change in Antigenicity during Enzymatic Hydrolysis of Soybean Protein Isolate and Analysis of
Linear Epitopes in the Hydrolysate

WANG Zhangeun'?, YUAN Luyang', ZHANG Lu'?, HU Jingiang'?, AN Guangjie', ZHAO Xuewei'”
(1. School of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China;
2. Collaborative Innovation Center of Food Production and Safety, Henan Province, Zhengzhou 450001, China)

Abstract: The aim of this study was to investigate the changes in the molecular composition and antigenicity of soybean
protein during its enzymatic hydrolysis and whether there could be antigenic epitope sequences in the hydrolysate. The
enzyme used was alcalase. The changes in molecular composition and antigenicity were analyzed by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and competitive enzyme-linked immunosorbent assay (ELISA),
respectively. Some new peptides (i.e., 23 and 21 ku) were found in the hydrolysate and did not disappear even after 120 min
of hydrolysis. Meanwhile the hydrolysate still retained 28% of the original antigenicity. In order to determine whether the
new peptide chains were related to the antigenicity, the proteomic bands in the SDS-PAGE gel were hydrolyzed by trypsin
and then analyzed by matrix-assisted laser desorption/ionization time of flight mass spectrometry (MALDI-TOF-MS). The
amino acid sequences of the peptide fragments obtained were matched with the amino acid sequences in the antigen database
and the soybean protein isolate database, respectively. The results showed that there were two complete sequence epitopes
(LQRFNQRSPQLQNLR and SEDKPFNLRSRDPIYSNKLGKFFEITPEKN) in the 21 ku component, both of which came
from the a subunit in f-conglycinin. The residual antigenicity of this peptide fragment was 15.7%. The amino acid
sequences of the 23 ku peptide chain were matched partially with those of epitopes but no complete epitopes were
found. However, its residual antigenicity was 2.1%. These findings may partially account for the antigenicity of
soybean protein hydrolysates.
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1.3.2 b R BRI AN - TR TN A R 2RI F UK (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, SDS-
PAGE) 7t
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Fig.1  SDS-PAGE profiles of soybean protein isolate at different

hydrolysis times
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Fig.2  Changes in antigenicity during the hydrolysis of

soybean protein isolate
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Fig.3 MALDI-TOF-MS of 21 ku (a) and 23 ku (b) peptides obtained
in the 120 min hydrolysate
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A TIRZIKE . il id Mascotfi /- MALDI-TOF-M S il
2 (1 ik Be e 31 5 PR R8s e v SR R A 81 UG e A B«
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Table1 Identified peptide sequences in 21 ku fragment and
corresponding antigen sequences
R T hE ;
— ew 2l 4521
Fn ] kP51 SRS
859.4632 8594551 LQSGDALR TAILSLVNNDDRDSYRLQSGDALRVPSGT

9555319 955519 SPQLQNLR LQRFNQRSPQLONLR
1051532 10515192 NPFLEGSNR NKNPFLFGSNRFETLFKNQYGRIRVLQRF
KNPFLEGSNRFETLE

10606011 10605537 VLQRENQR NQYGRIRVLORENQR

1079.548 1079528 1 SRDPIYSNK SEDKPENLRSRDPIYSNKLGKFFEITPEKN

11535736 1153.5562 NILEASYDTK

1188524 1188.508 1 EEGQQQGEQR

12447097 12446742 LQESVIVEISK

13087198 1308.6536 LGKFFEITPEK DPIYSNKLGKFFEITPEKNPQLRDLD
SEDKPENLRSRDPIYSNKLGKFFEITPEKN

13205862 13205725 DSYRNQACHAR

13776077 1377.688 8 DSYRNQACHAR

13787379 13787195 QFPFPRPPHQK QFPFPRPPHQKEERKQEEDEDEEQQR

1389.7234 1389.7075 SPQLQNLRDYR

1391.8733 1391840 1 LITLAIPVNKPGR YYVVNPDNNENLRLITLAIPVNKPGRFES

14027114 1402.6719 FETLFKNQYGR NREETLFKNQYGRIR
NKNPFLFGSNREETLFKNQYGRIRVLQRF

14067274 14067107 TISSEDKPFNLR EQIRALSKRAKSSSRKTISSEDKPEN

14656401 1465712 ESEESEDSELRR

15348224 15348015 KTISSEDKPFNLR EQIRALSKRAKSSSRKTISSEDKPEN

15626565 1562.6445 KQEEDEDEEQQR QFPFPRPPHQKEERKQEEDEDEEQQR

16188588 1618.839 FFEITPEKNPQLR DPIYSNKLGKEEEITPEKNPQLRDLD

GKEFEITPEKNPQLRD
1939.6796 19396434  GSEEEDEDEDEEQDER
20059473 20059198 EQQQEQQQEEQPLEVR

21520305 21520056  VPSGTTYYVVNPDNNENLR  YYVVNPDNNENLRLITLAIPVNKPGRFES
TAILSLVNNDDRDSYRLQSGDALRVPSGT

23321316 2332.1006  EEDEDEQPRPIPFPRPQPR RPIPFPRPQPRQEEEHEQREEQEWPR

3225.5559 3225.52 EPQQPGEKEEDEDEQPRPIPFPRPQPR  RPIPEPRPQPRQEEEHEQREEQEWPR

e RIS TR B S PR AL E A RS R IE .

F2 RE23 kup R MBI AR T IR B bUR F S
Table2 Identified peptides sequences in 23 ku fragment and
corresponding antigen sequences

HXAF & .,
p 3 l RFF
Wb Sl fkre31 HRFS
8425094 842.5709 GPLSSILR QRESYFVDAQPKKKEEGNKGRKGPLSSILR

8594632 8595268 LQSGDALR TAILSLVNNDDRDSYRLQSGDALRVPSGT
955.5319 9556022 SPQLQNLR LQRFNQRSPQLONLR
10105193 10105912 FFEITPEK DPIYSNKLGKFFEITPEKNPQLRDLD
SEDKPFNLRSRDPIYSNKLGKFFEITPEKN
GKFFEITPEKNPQLRD
YSNNFGKFFEITPEKN
1051532 10516073 NPFLFGSNR KNPFLFGSNRFETLF
NKNPFLFGSNRFETLFKNQYGRIRVLQRF
1183563 11836486 ESYFVDAQPK  QRESYFVDAQPKKKEEGNKGRKGPLSSILR
1188524 11886099  EEGQQQGEQR
12936699 12937601  NKNPFLFGSNR ~ NKNPFLEGSNRFETLFKNQYGRIRVLQRF
13205862 13206885  DSYRNQACHAR
1370678 13707494 NQACHARCNLLK
13787379 13788406  QFPFPRPPHQK (QFPFPRPPHQKEERKQEEDEDEEQQR
14067274 14068245  TISSEDKPFNLR EQIRALSKRAKSSSRKTISSEDKPEN
14847209 14847499  NQACHARCNLLK
1500803 15008339  FNQRSPQLQNLR LQRENQRSPQLONLR
15348224 15349193  KTISSEDKPFNLR EQIRALSKRAKSSSRKTISSEDKPEN
16188588 16189722 FFEITPEKNPQLR DPIYSNKLGKFFEITPEKNPQLRDLD

GKEFEITPEKNPQLRD
20259473 2026.0842 EQQQEQQQEEQPLEVR
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194-PFLFGSNRFETLFKNQYGRIRVLQRFNQRSPQLONLRDYRILEFNSKPNTLLLPNHADADY-256

! |

216 34

fkBLILES (2)
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Fig.4  Complete antigen sequence in 21 ku peptide and its location in

soybean protein
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