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Optimization of egg white protein spray drying process

and its characteristics
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Abstract: In this study, egg albumin was used to study the func-
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tional properties and structural changes of its relative powder un-
der the optimal spray drying conditions. Taking powder yield rate
as index, the optimum process conditions of spray drying were

made of the de-sugaring time of 32 h, the feed liquid speed of
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466 mL/h, the egg white liquid mass concentration of 29% , the
inlet temperature of 140 C and the outlet temperature of 65 “C.
Under this condition, the powder yield rate was 16.17%. The
effect of spray drying on the functional properties of egg albumin,
such as solubility, emulsifying property, foaming property, foa-
ming stability, moisture content and color difference, were stud-
ied, with the vacuum-freeze drying as control. The results
showed that no significant difference in solubility, emulsification,
foaming ability, foam stability and moisture content was found
between the spray-dried protein and the vacuum freeze-dried pro-
tein (P>>0.05). Moreover, the spray-dried protein had higher
brightness, lower redness and yellowness, and maintained good
color quality. Fourier transform infrared ( FT-IR) analysis
showed that the spray-dried protein was red-shifted at the amide I
band, resulting in the C = O stretching oscillation of the amide I
band. Scanning electron microscopy (SEM) analysis showed that
the surface of spray-dried protein was a spherical shape with dif-
ferent sizes, small particles and irregular shape, while the surface
of vacuum freeze-dried protein presented a smooth lamellar struc-
ture.
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Table 2 Second-order rotation combination experimental

design with experimental results
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Table 3 Analysis of variance for the flour extraction rate
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Figure 3 Effect of interaction between feed fluid speed

and inlet temperature on flour extraction rate
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Figure 4 Effect of interaction between egg white liquor
mass concentration and inlet temperature on

flour extraction rate
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Table 4 Effect of drying on the solubility, emulsifying, foaming, foam stability and

moisture content of egg white protein

FE & R/ % FAEME/(em? s mg ) MM/ % WkkEt/ % KagE/%
HERGTHREA 91.1340.03 37.6640.05 60.38-0.06 53.6840.02 4.4240.02
W5 2% T 90.9840.02 37.34-0.01 60.0140.03 53..3040.04 4.4340.03
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Figure 5 Analysis of fourier transform infrared

spectrometer
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