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Degradation analysis of wheat allergens during the soy sauce brewing process
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ABSTRACT: Objective To explore the changes of wheat allergens in different stages of the low-salt solid soy
sauce brewing process. Methods The low-salt solid soy sauce was brewed by a laboratory simulation method. The
raw material wheat flour in the brewing process and samples in the preparation stages of 14, 27, 36 and 44 h, the

fermentation stages of 5, 10, 17, 24 and 30 d, and the 12 samples before and after sterilization were collected. The
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samples in different stages were subjected to sodium dodecyl sulfate polyacrylamide gel electrophoresis,
immunoblotting and enzyme-linked immunosorbent assay for immunogenicity, using polyclonal antibody of wheat
protein prepared in the laboratory, immunoglobulin G and serum immunoglobulin E of wheat allergy patients
obtained from a hospital. Results After preparation, fermentation and heating sterilization, the protein bands in
wheat flour gradually decreased or even disappeared in the gel electrophoresis picture, and the degree of change was
the largest in the preparation stage. The western blot bands of gliadin and glutenin, the main components of wheat
anaphylaxis proteins, gradually disappeared in the late stage of fermentation stage, and the western blot bands were
completely undetectable when entering the 5th day of fermentation stage. The results of enzyme-linked
immunosorbent assay showed that compared with untreated wheat flour samples, the treatment processes such as
preparation, fermentation and sterilization would reduce the antigenicity and allergenicity of wheat allergens to
different degrees. The content of wheat anaphylaxis protein was less than 20 mg/kg in the 24th day of fermentation
stage, and the allergenicity was basically eliminated. Conclusion In the laboratory simulation of low-salt solid soy
sauce brewing, the antigenicity and allergenicity of wheat allergenic protein decreases in different degrees during

preparation, fermentation and sterilization, among which the preparation stage playes the biggest role, and the
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allergenicity of wheat in the finished soy sauce is basically eliminated.

KEY WORDS: soy sauce; wheat; allergy protein; brewing process; degradation
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Fig.1 SDS-PAGE diagram of proteins during laboratory simulation
of soy sauce brewing process
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Fig.3 Antigenic changes in wheat allergens during laboratory
simulation of soy sauce brewing
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Fig.4 Western-blot pattern of IgE-binding activity of wheat allergen
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WA e S BELISA JAXTRGE F/NE R R 1gE
SEERESIE Tt — R I S RTA, FERRE AR, /N
22 1 O 0 3 U R B RIS o 1IE AT i B 2
55, il 36 h AL BEKY BOYIH A R I, & )
55 I e R 4 AR R R T A AR AR S
G REENI 25 T — 3, Bt mT R, o P R Ak B N
R EAR R R TR, RAEED S PRk, ik
AR R AR o i T I B A A 3T TR I i % B 5 (O
AH 22 S5 ) 110 D DR 7 2% A /N 22 2o B0 11 AR A o R b R
— e BRI RE 5O 45 G G
2.4 [EIETS ELISANEREESE hER&E I EF
HNEEHEESETHER

WAl 4 ELISA 155035 o mp vk i 72 rp /N e i
SRR VR AR AL AT TAFSE . B2 1 AT, 7E S i ol
FE WP I, N R R S R A R L AR 2R
Rt 72K 24 d IR IS /N E U SR E /N T
20 mg/kg, FTLAMHTCER T B 5 o AR LT DU R 1 3 R
PED T, ACHE SR/ INE Tk BN 22 ) R AR AR, ERE
EHERNARE],

80
70 -
60
s 50+
= 40 -
g 30+
20 -
10 -

1R %

i

OO N O e
@, ok S
ik s ]

5 SR ES AL il A AR /A R ARt AR AR Al
Fig.5 Allergenic changes in wheat allergens during laboratory
simulation of soy sauce brewing

®1 ZRREFENEHHEIEPNEIHESE
L 1E 5 (mg/kg)
Table 1 Changes of wheat allergen content in laboratory
simulation of soy sauce brewing (mg/kg)
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