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Jis W5 A= B s A% 5 ) A 40.28%,1.71%,54.53%,7.16 %,
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Abstract; The aim of this experiment is to optimize the spray dr-
ying yield of egg liquid. The yield of whole egg powder and the
function indexes of protein content, fat content, phospholipid
content and water content of egg powder were obtained by or-
thogonal test under different processing parameters. The Mathe-
matical model was established by Matlab software, which associ-
ated the processing parameters with the egg powder yield,
protein content and water content. The mathematical models
were optimized with the core index of protein yield. The optimum
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-

mized conditions, the yield of whole egg powder reached 78.64 %.
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The contents of protein, water, fat and phospholipid in the whole
egg powder were 40.28%, 1.71%, 54.53% and 7.16% , respec-
tively.
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Table 1 Factors and levels in the orthogonal test table
HERGEE/ R/ BERIEE/ R R/
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

(1) HH & 20 E : fER AR 0.50 g, A 5 g
BREREH .0.5 g BRMR4 .10 mL ¥ MR & W 4k E 1T 0 1k
WE 3 A AL B Be: 200 C 4E£F 25 min, 300 C 4k ff
35 min, 420 ‘CZERF 60 min, 453 J5 4 A 3 ¥l G & A AL
8 2R H B o

(2) gy & i - MERR AR LR R 2.00 g, I TR 2
TEE MR AU L 4P R QR UL, JH k4 AR 17 6 ~
8 i, 55 oI e B A ot 25 KA 20 T 4 ke o 4 L T A
FEE,FREILIR.

(3) WA & 1k 5 4% BRSCHR 16 Tvh iy 5 ik O fE 3L
RN b ASCTE W WO B 22 T 4G 0 K v i A R K R
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KD TR BN S
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Y X (1—Wp)
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Table 2 Effect of the index of egg powder products on

BABRS ETFE2MANLENBRETREFKRE

ok E X AR R 2 7K AR 1 S 2 i 11 (P<C0.05) L T 2R K
W VA R AR K R0 B 35 e (P>>0.05)
2.2.2 XMEABERFREN R RS AR g RGRE L E
?ZUE HERLEEE R 4 SRR R AR s
0 (P>0.05),

R4 BETRSHNERAIKEFTESN
Table 4 Variance analysis of egg powder water content

on spray drying parameters

orthogonal test %
RS [ HARAE O RAM fig Wi 231
1 50.01 1.89 41.24 55.56 7.47
2 41.68 2.22 41.73 56.15 7.12
3 54.99 2.12 40.96 57.48 6.56
4 54.72 1.88 40.47 56.84 6.97
5 44,21 2.06 40.44 56.96 6.30
6 69.58 1.85 40.95 55.65 6.71
7 57.48 1.87 41.52 55.67 6.46
8 70.65 1.81 42.47 57.13 7.01
9 70.62 1.93 41.45 >7.91 7.52

bR R 2 WIESSIR R T (1

2.1 WMEBMFRPMHETIKE

HY 2 3 T . 3k KU B X AR P R AT M 5
(P<C0.01), 2 ¥R ok B X 2 ™= R A 3% W32 i (P <<
0.05) , 1 M BF 3 B | il R X M T R G B 3 R

(P>>0.05) , A8 1 25 SR BR T BEREE B2 LLSE » ik XU
ROV YR A B i s A S TR A5 i i 4 R B

2.2 MEMEREZMAERIKE
2.2.1 XPEMEAKEHEW  hFE A

x3 BETRSHNEMFTRITENN

Table 3 Variance analysis of egg powder yield on spray

HE XU R

drying parameters

TERB MEVHAM OBAME HFE  F{H PHME
HERHR 0.137 2 0.068 7.223  0.013
AR 0.068 2 0.034 3.601  0.071
R} 0.105 2 0.052 5.526  0.027
A 0.005 2 0.002 0.256  0.780
CwmE 0.085 9 0.009
x5 BETRBENEMEARSEFESN
Table 5 Variance analysis of egg powder protein
content on spray drying parameters
TR m2EFOTR AmE ¥k FE P
ERHR 4.294 2 2.147 2.087  0.180
A S 0.816 2 0.408 0.396  0.684
R 1.029 2 0.514 0.500  0.622
WA R 0.402 2 0.201 0.195  0.826
Rz 9.258 9 Lozo
2.2.3 X e Wi &R X E Ry I8 Wi 24T O7 22 00 A

BiRNEK G,
HIE 6 m ALk XU B | B e L L R R
A4 A RE R A B T R R (P>0.05)

BE A

*6 BETESEXNEMEREEFESN
Table 6 Variance analysis of egg powder fat content on

spray drying parameters

FEFRWE mETFHM OHBE By F{i P1i
R 0.873 2 0.437 0.185 0.834
WA 3.146 2 1.573 0.667  0.537
iy ST YLy 2.313 2 1.156 0.490  0.628
A 5.714 2 2.857 1.211  0.342
CmE 2123 9 2350

JrZEkUE MmEFM AHE Bz FME P
SRR 912.034 2 456.017  8.774  0.008
TR Wk 580.930 2 290.465  5.589  0.026
Fii3 8791 393.930 2 196.965  3.790  0.064
AR 87.094 2 43.547  0.838  0.464
|2 467770 9 51.974

2.2.4 WEENGSEARR MR 7 AT XU B B
VRBE HERE I Al 4 A DB OK AR e ) i A
éj’%ﬂﬁﬁ%%ll[uj(lj>o.0a)o
2.3 BETRHRHFER

1R 3.4 AT, IE S0 ok 300 77 42 L 5 K R0 A
R L SR I i HER 2R 1 B BRAR IR 3 AN R
VA B {H%Tﬁ*ﬁ/“ﬁﬁiﬁt E4=RYIpo
B AR AR (B AR AT HE— 2 0T A
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KT BMETESENEMMERERESN
Table 7 Variance analysis of egg powder phospholipid

content on spray drying parameters

JERE mEVIHIM AmE ¥ F{H PH
R B 0.547 2 0.274 1.067  0.384
IR S 0.085 2 0.043 0.166  0.850
SR o 1.988 2 0.994 3.873  0.061
R 0.365 2 0.183 0.711  0.517
e 2300 9 0257
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T UL EAXRR W &R w E A E R s
2R HE R BE 180 °C VR VRMR BE 0.25 g/ mL #F kb
B 7.4 g/min iAW & 10 L/min, @& X N 6) 5
(&) ATH, FERA W de A T2 4T, bR (VDO Y
Fa B AR R O AR AR R T S KRR LA
PR ) AR 3 368 B 57 04 0 Tk T 20 4% 1 AS S0 T L fi 7R R
7SR B T LT 0 1 7K 8 A A Ak T A A SR
FohE R R ER I H Y.

2.5 WRIEXI

R AR RUAR AL S5 AR AT 1 88 25 T 1 25 S 80 AT 30 0iE
S, B KUR EE 180 °C L EE MR B2 0.25 g/mL . #fF Bl
7.4 g/min A E 10 L/ min, $E45 R W% 8,

x8 WIEXRWHERILL
Table 8 Experimental results verification comparison
%
2153 H R AP &S
BEALE 81.64 41.93 1.80
S AE 78.64 40.28 1.71

Hi 8 AT X )7 3R 55 3 B 9 I (B 2k B0 Y 1 FY
96.33 0 3 8 M) 2K 11 0T 5 ik S ) B 3k B R AL B B 96,0500 5
RO 5 K RS20 (B 3k B REALE ¥ 95,040 @A 4 A7 T
R+ o 9 S0 {2 3k ) S AR (E A (100 £5) 06 B i 4
15 B
3 &iig

A58 LA ™ g A 0 98 R 0 RS R AT
fLIE 5 IR B R B T A 40 itk XUR B 180 °C |
HEWASE 0.25 g/mL FEREEE 7.4 g/min, il R B
10 L/min, LS8 KW e T L& MF T E A R
5B RIE 30T  JOBD A5 PR RE A b S B L E AR A L ER R R
IRF 78.64 06 B AL AT A B IR BE 4R . OB 5 ST R
SEREROR AR5 T4 L2 S B A e 7 (8 19 5 A4
XA B Tl A= 7 AT B A i M8 T SORISE AR L
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