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Effect of spray freeze drying on the structure and

properties of egg white protein
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Abstract: In order to investigate the effect of spray freeze drying
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(SFD) on the structure and functional properties of egg albumin,
it was compared with the egg white powder by spray drying
(SD), and analyzed by the texture analyzer and differential scan-
ning calorimetry (DSC), Fourier transform infrared spectroscopy
(FT-IR) ., scanning electron microscopy (SEM), and low field
(LF-NMR ) to determine the

nuclear magnetic resonance

structure and properties. The results showed that the
denaturation temperature of SFD powder was 15.7 °C lower than
that of SD powder, and the surface sulfhydryl content was
42.40% lower. The ratio of ¢-helix and g-sheet structure of SFD
powder was higher, and the molecular structure had better
order, with the smaller degree of protein aggregation, which lea-
ded to the improvement of its emulsification characteristics. SEM
analysis showed that the SFD powder showed a large pore particle
network structure, which increased its solubility. The solubility
of the two kinds of egg white powder decreased first and then in-
creased with the increase of pH. The solubility and emulsifying
properties of SFD powder were significantly higher than that of
SD powder (P<C0.05). The gel hardness and bound water content
were significantly lower than SD powder (P <C0.05), and its
water retention was poor and there was no significant difference
between two groups. In conclusion: compared with SD powder
protein, SFD powder protein had significant changes in structural
and functional characteristics, and its solubility and emulsification
characteristics were more advantageous.

Keywords: spray freeze drying; egg white powder protein; low

field nuclear magnetic resonance; secondary structure; functional

properties
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Spray freeze drying device
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Figure 2 The standard curve of coomassie blue
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Figure 3 Effect of drying on the content of gluten in

egg white powder
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Table 1

Heat denaturation temperature and enthalpy

value of egg white powder after drying

THIr R e (i3 2/ °C B/ T gD
SFD 94.66£0.02" 218.68+0.50°
SD 110.3640.05 128.88+0.41"

T BR8N A 6 m 25 53 @ 35 (P<C0.05) ,
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Figure 4 Infrared spectrum of egg white powder
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SFD 29.65 15.60 32.94 21.81
SD 24.31 14.83 15.26 45.60
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white powder protein
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Table 3 Effect of drying on the emulsifying properties, foaming properties and gel hardness of egg white protein
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Table 4 T, relaxation time and peak area ratio of egg white powder gel

T4 2 T2 /ms T2 /ms T2 /ms PTyu/%  PTwn/% PTyu/%
SFD 0.433 49.77 305.386 2.46 76.70 0.84
SD 0.756 57.23 464.159 1.52 94.42 4.06

T TorTaoTos 53 B EE A K CARAKH A Kb B[R] s PToy (P Tag . PTos 433

h A K SRR RA R E

A L - 3% B BT b 0 M P R 43 K DL SR A KO8 S AE A
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