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Effect of Trypsin Modification on Heat Resistance and Structural Properties of Liquid Egg White during Heat Sterilization

QI Tengdal, MA Yanqiul, CHI Yujiel‘*, CHI Yuan*>™
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2. College of Engineering, Northeast Agricultural University, Harbin =~ 150030, China)

Abstract: In order to increase the pasteurization temperature and heat resistance of liquid egg white, the effect of trypsin
modification on the heat resistance and structural properties of liquid egg white was investigated in this study. The sample
in this study consisted of two groups: unmodified and enzyme-modified. Each group was kept at 25 “C (control) or sterilized
at 56, 62, 68 or 72 C for 3 min. The changes of heat resistance were measured by turbidity and supernatant protein content,
and the structure of egg white protein was characterized by apparent viscosity, particle size, surface hydrophobicity, Fourier
transform infrared (FTIR) spectroscopy, sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), and
scanning electron microscopy (SEM). Trypsin modification significantly reduced egg white turbidity and increased the
protein content of the supernatant (P < 0.05). As the sterilization temperature increased, the turbidity and particle size of
egg white gradually increased, while the protein content of the supernatant gradually decreased. At the same sterilization
temperature, the turbidity and apparent viscosity of the modified egg white were significantly lower, while the surface
hydrophobicity was significantly higher (P < 0.05) and the particle size distribution was closer to the normal distribution

compared with that of the unmodified egg white. Enzymatic modification could inhibit protein thermal aggregation and
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improve heat resistance. SEM results showed that enzymatic modification increased the surface porosity of egg white
protein and the dispersity of the particles; at the same sterilization temperature the number of particles retained on the
surface was higher in modified than in unmodified egg white. SDS-PAGE analysis showed that enzymatic modification
promoted the degradation of large molecular mass proteins in egg white. Fourier transform infrared spectroscopy showed
that at temperatures below 68 ‘C, the relative content of a-helix of the modified egg white was significantly higher than that
of the unmodified egg white (P < 0.05), while the relative content of random coil was significantly lower than that of the

unmodified egg white. In conclusion, trypsin can effectively improve the thermal aggregation of egg white proteins during
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heat sterilization and improve the heat resistance of liquid egg white, which is important for expanding its sales radius.
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Fig.1  Effect of enzymatic modification on the turbidity of liquid egg

white during heat sterilization
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Fig.2  Changes in protein content of enzyme-modified egg white

supernatants during heat sterilization
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liquid egg white during heat sterilization
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Table 1 Fitting parameters of apparent viscosity of liquid egg white at
sterilization temperatures
T b K n R’
H 25 C 0.120 0.243 0.983
fig i 25 C 0.096 0.315 0.985
KefgrEse C 0.362 0.512 0.985
fifF 56 C 0.233 0.295 0.982
Aoke62 C 0.591 0.397 0.991
Fgi 62 C 0.246 0.431 0.983
K6’ C 0.780 0.756 0.980
filg P68 C 0.371 0.336 0.986
K72 C 1.23 0.639 0.985
fiF k72 C 0.503 0.495 0.982

2.4 AR TE A EE e CAOPE R BRIRVURLAR 3 A IR
WIPAFT7R AN AAAR B AR SOk AN e BT
KAz oA I W22 S o B AR TR B A T T
BRI B IE A2 8, PRI . Bk
SR A RLAR 20 A SN B IS A, RBLH R
B . MR Wang Baoli%5 P R SR I, Rf MBI AT
CABRARRIURLAE IR 77 N O SEEERE L, AT 5 v 7 o
R IAFEENE . M2, REE RIS 2 A BN
MG EIUONE,  HIORARRIRLFT & LEAI B . M BE A A
AR R, RS K/NEEIE R, XA e B AN
SEEABRIORESE, FTLRAEA B ™.



30 2023, Vol.44, No.24

E6miltl =

XA MY

359 A —a RiE25 C

304 —e Rttse C
& 25+ —— Rtt62 C
& 20 [t Rikdkes C
R 54 L e RtiE72 C
=

1 10 100 1 000 10 000

i F/mm
305 B

—u— fgt25 C
R —o— k%56 C
g 20 e i ME62 C
Z s v EEEes C
= | —— BtET2 °C

g ‘

1 10 100 1000 10000
FifE/mm

ARKMEEFRA; BRI EEFNA. K7, 8F.
B4 AMEGRETEE FESRRRARS 0
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liquid egg white during heat sterilization
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egg white at different sterilization temperatures
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Fig.8 Effect of enzymatic modification on the infrared spectrum of egg

white proteins during heat sterilization
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Table 2  Effect of enzymatic modification on the relative contents of
secondary structures of egg white protein during heat sterilization

%
Ff b oI p-& P ff oA i
REME25°C 35.7440.18%  28.454+0.15%  25.7140.02*  10.1040.02"
B P25 °C 43.5440.09™  33.314+0.10  11.194+0.13%  9.754+0.01™
REhEs6 'C 0 39.1940.03%  15.8740.01%  35.8240.04™  10.3240.04"
BEMES6 'C 43.7540.16™  33.2240.03%  12.1640.08%  9.9540.13"
REPE62 °C 32.2540.17%  23.7540.19%  29.9440.06"  11.7440.07"
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Hikites 'C 452340.10%  27.91+0.11"  16.23£0.17"  9.1240.04™
REPET2 C o 42.8340.26™  16.0440.22%  25.8540.02%  13.2840.02™
FEMET2 C 0 28.6240.04%  34.9240.18"  22.3240.15%  14.0440.05"
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