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Optimization on the Preparation Process of Whole Egg Cake Premixed
Powder and Its Flavor Analysis

LI Lingqing, ZENG Qi, ZHANG Panpan, XU Gege, JIN Yongguo'

(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The effects of whole egg powder, cake oil and sugar additive amount on the specific volume, texture
characteristics and sensory scores of the cake were evaluated using single factor experiment. Based on the single factor
experiment, response surface methodology was used to optimize the formula of the cake premixed powder with the sensory
score as the response value. The results showed that the cake had the highest sensory score of 87.12 when the formula of the
premixed powder was 65% whole egg powder, 20% cake oil and 57.5% of white granulated sugar. The specific volume and
texture characteristics of the cake under the optimal formula were determined as follows: Specific volume was 3.69 mL/g,
hardness was 438.54+19.31 g, elasticity was 0.91+0.02, and cohesiveness was 0.69+0.01, which were all better than those
before response surface optimization. The cakes prepared with the optimal formula were bright yellow and had small
internal pores, soft and elastic taste, and a unique cake aroma, sweet but not greasy. The electronic nose was used to analyze
the flavor of the optimal cake, and the results found that ethanol, amine, fluorine and hydrocarbon were the main flavor
substances in the cake. Further flavor analysis indicated that the optimal cake contained nine pleasant flavor substances,
among which 1-nonanal and (E,E)-2,4-decadien-1-al were at relatively high levels in the optimal cake, thus presenting a
pleasant aroma as a whole.
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Table 3 Electronic nose sensor array and its main feature
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Fig.1 Effect of total egg powder addition on cake specific
volume and sensory score
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Table 4 Changes of cake texture characteristics with different
amounts of whole egg powder

ERTRINE (%) iz (g) i R E
30 707.91£67.29° 0.66+0.03"  0.61+0.01°
45 819.02+87.87% 0.65+0.02°  0.53+0.01¢
60 1154.27£197.56  0.73£0.05™  0.59+0.01°
75 1426.22+64.63™ 0.73£0.04®  0.59+0.02°
90 2779.64+314.41° 0.80+0.02*  0.70+0.01°
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Fig.2 Effect of cake oil addition on cake specific volume and
sensory score
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Table 5 Changes of cake texture characteristics with different
cake oil addition

FRGIMAS It (%) R (g) S FiR M
5 1724.73+184.09* 0.72+£0.07*  0.55+0.02°
10 1305.99+369.72°*¢  0.86+0.09™¢  0.68+0.01°
15 704.15+86.29% 0.91+0.02*  0.68+0.01"
20 628.24+84.27¢ 0.83+0.02*  0.62+0.01™
25 753.11£56.73%4 0.79+0.01*  0.60+0.00°
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Fig.3 Effect of white granulated sugar addition on cake
specific volume and sensory score
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Table 6 Changes of cake texture characteristics with different
white granulated sugar content

FIEPBRE I (%) T (g) b TN
40 1243.874240.82°  0.89+0.02°  0.70+0.01*
50 546.18+106.15°  0.73+0.06" 0.62+0.01°
60 554.07+74.27>¢ 0.90+0.02*  0.68+0.02"
70 547.50+68.08% 0.81£0.04"  0.64+0.02"
80 357.31+34.16° 0.88+0.02*°  0.69+0.01°

22 MEEREERSSH
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Table 7 Design and results of response surface test

LHT ARBRUSIE: BERSHMUINE CHRSINE YEETES(4)

1 0 0 0 87.3
2 1 0 1 79.0
3 -1 0 1 76.3
4 0 -1 1 80.6
5 0 1 1 75.2
6 -1 0 -1 71.8
7 1 1 0 77.4
8 -1 -1 0 72.2
9 0 0 0 86.4
10 1 -1 0 78.7
11 0 0 0 85.7
12 1 -1 79.5
13 -1 1 0 67.8
14 1 0 -1 82.2
15 0 0 0 85.8
16 0 0 0 86.3
17 0 -1 -1 78.6

TR PP RS e I ARRERE - an & 4.,
222 BRI ST K LG 5B A Design-Expert
13 XF3& 7 ARV T AL, B e R el A
FIFE(P<0.05): Y = —=271.90 +4.39A +9.92B +4.10C + 0.01
AB-0.01AC—0.03BC —0.03A% —0.22B> - 0.02C> X} [1] I
R S S5 AT S 07 25530, G5 R LR 8.

rh 2 8 AT H, Y P {E/INT 0.0001, i
PR 2, HARHIIR P {EA 0.2077, KT 0.5, =1
AR SRS i 2, B B IS iy [ 5 # - 45 R
4.t R’=0.9914., Adeq.Precision=29.09>4 R’ ;. Fl
R eq ZEMH/INT 0.2 AT UL, (51577 R85 8 A i) £ i
Yaydge v, Y LAAR e Hb Xk S5 0 S8 B PR 43 BEA T
T

3 8 Al A Fl B X HAGIEE VP43 A K ik
FFEM(P<0.01) . A, AL B 1 C B LIFEFOE 52
i BB PEN S 43 (P<0.01) o 1T C 7E 50%~70% K71
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Fig.4 Top view and oblique view of the cake in group 1 (a),
group 9 (b) and group 16 (c) of the response surface experiment

8 LTy Ak O T R AR Ay 28 A A 2 2R
Table 8 Variance analysis results of quadratic regression model
for formula optimization response surface

FEW| FHFM HmE ¥y FE Pld B
R 521.06 9 57.90 89.17 <0.0001 ok
A 106.58 1 106.58 164.15  <0.0001 ok
B 13.00 1 13.00 20.03 0.0029 o
C 0.1250 1 0.1250 0.1925 0.6741
AB 2.40 1 240  3.70 0.0958
AC 14.82 1 1482 22.83 0.0020 o
BC 9.92 1 9.92  15.28 0.0058 o
A? 189.72 1 189.72 292.19  <0.0001 o
B? 130.28 1 130.28 200.65  <0.0001 o
c? 21.55 1 21.55  33.20 0.0007 o
5o 455 7 0.6493
KT 293 3 0.9750 2.41 0.2077 NTES
R 1.62 4 0.4050
B 52560 16
R=0.9914 R*;=0.9802 R, ~0.9061  Adeq.Precision=29.09

gj*: “*")%%ﬁX‘T%%%HFﬂE%(P@.OS); T RN G RS B 2
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Fig.5 Contour line and response surface diagram of the three
interactions on the sensory quality of whole egg
cake premixed powder
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Fig.6 Radar image of the electronic nose of the best
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