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Mathematical model of spray drying of whole egg powder
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s The contents of protein, water, fat and phospholipid in the whole
. . egg powder were 40.28%, 1.71%, 54.53% and 7.16 % . respec-
. Matlab tively.
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protein content and water content. The mathematical models
were optimized with the core index of protein yield. The optimum h °
processing conditions for spray drying were: the inlet air temper- ’
ature 180 °C, the egg liquid concentration 0.25 g/mL, the feed °
rate 7.4 g/min, and the airflow rate 10 L/min. Under the opti-
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1
Table 1 Factors and levels in the orthogonal test table
/ / / /
C (gemL™ ") (gemin!) (Lemin ")
1 120 0.50 7.4 8
2 150 0.33 11.4 9
3 180 0.25 14.8 10
(D 0.50 g, 5g
0.5 g .10 mL s
3 : 200 C 25 min, 300 C
35 min, 420 C 60 min,
(2) 2.00 g,
’ ’ 6"\’
8 h, s
(3 [16] s
90 C, 15min, s
@) o
: 25 X 10°
p= XXX 10 0y, (D
m
P— s %
c 183
m 283
n— ;
25— o
4) : , 1l.0g
, 105 °C 2~3 h s
1.3.4
(D 100 g,
3 , —80°C 6~8 h,
24 h,
s 3, 100 g Y,
We,
(2) 100 g,
Ys Ws.
(3 :
Ys X (1—Ws)
Ls = > 2% 100% , (2)

Y X (A—Wp)
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(P<<0.05),
Ls— NZE N (P>>0.05),
Ys— .85 2.2.2 5 .
Yr— 223 N N 4
Ws— 2 %5 (P>0.05),
Wr——- 7R 4
1.3.5 Spss Statistics 17.0 Table 4 Variance analysis of egg powder water content
Matlab on spray drying parameters
° F P
2 0.137 2 0.068 7.223  0.013
1 . 0.068 2 0.034 3.601 0.071
0.105 2 0.052 5.526  0.027
’ ’ ’ ’ ’ 0.005 2 0.002  0.256 0.780
2o 0.085 ¢ 9 0.009
5 t

ol

Table 2 Effect of the index of egg powder products on . ) )
Table 5 Variance analysis of egg powder protein

orthogonal test % .
content on spray drying parameters
F P
1 50.01 1.89 41.24 55.56 7.47 4.294 2 2147 2.087 0.180
2 41.68 2.22 41.73 56.15 7.12 0.816 2 0.408 0.396  0.684
3 51.99 2.12 10.96 5748  6.56 1.029 5 0514 0.500 0.622
4 54.72 1.88 1047 56.84  6.97 0.402 5 0.201  0.195 0.826
5 44.21 2.06 40.44 56.96 630 9.258 9 Loz
6 69.58 1.85 40.95 55.65 6.71
7 57.48 1.87 41.52 55.67  6.46 2.2.3 ,
8 70.65 1.81 42.47 57.13 7.01 6,
9 70.62 1.93 41.45 57.91 7.52 6 : N N N
+ 9 . 4 (P>0.05),
2.1 6
3 . Table 6 Variance analysis of egg powder fat content on
(P<0.01). (P< spray drying parameters
0.05), . F P
(P>0.05), ,
= o
2.2
2.2.1 4 : N
3
Table 3 Variance analysis of egg powder yield on spray 2.9.4 7 .
drying parameters R . 4
F P (P>0.05),
912.034 2 456.017 8.774  0.008 2.3
580.930 2 290.465 5.589  0.026 3.4 s .
393.930 2 196.965 3.790  0.064 . , . . 3
87.094 2 43.547 0.838  0.464 s s
""""""""""" 467.770 9 siet4 i ]
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7 s
Table 7 Variance analysis of egg powder phospholipid : 180 C . 0.25 g/ml.
content on spray drying parameters 7.4 g/min, 10 L/min, (6)
F p (8) s s (V)
0.547 2 0.274 1.067  0.384 ’ °
0.085 2 0.043 0.166  0.850 ’
1.988 2 0.994 3.873  0.061 ’ ’
0.365 2 0.183 0.711  0.517 N °
""""""""""""" 2300 9 o257 25
Matlab (3) 4 . . 180 C., 0.25 g/mL.
N . N 7.4 g/min, 10 L/min, 8.
° 8
Y=k XTEVA, 3 Table 8 Experimental results verification comparison
%
Y— ( . )3
T— G $1.64 41.93 1.80
E— +g/ml; 78.64 10,28 171
V— ,g/min;
A— ,L/min; 8 : >
— 96.33% ; 96.05%;
(3, 95.04%.
. (100£5 %,
Y, = 0.806 3T 02120 /02871 A 04380 4 o
Y, = 35.543 3T0003 0036y 0.0199 00217 (5) 3
Y, = 5,467 AT P40 E MBI A0 (f)
s : 180 C,
Yi— 7 E 0.25 g/mL, 7.4 g/min,
Yo— E 10 L/min, ,
Yy, Ve , ,
Y ’ , 78.64% .
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