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Methods
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Abstract: There are few reports about using electronic sensory to analysis the egg flavor characteristics during the period of storage domestic and
abroad. To quickly investigate the change of egg flavor during storage period, electronictongue and electronic nose were used to determine the taste and
odor traits of eggs with different storage times. The output values of electronic tongue were analyzed with variance analysis, and the electronic nose with
principal component analysis (PCA). T he electronic tongue results showed that duringstorage period, the bittemess, umami, and sourness output values
of egg whites changed significantly. Bitterness output values, umami output values of egg whites stored at 441 “C and 231 “C changed mostly a 20th
day and 10th day, respectively. The sourness output values of two groups had a biggest change at the 30th day. The hitterness, bitterness after taste, umami
and soumess output values of egg yolk changed significantly during storage. Bittemess output values of yolks stored at 4+1 °‘C and 23+1 ‘C changed
mostly at the 10th day. The biggest change of umami gppeared at the 20th day. Soumess output values of two groups changed mostly a the 30th day. The
results of the electronic nose showed that both egg whites and egg yolks a different storage times have different odor characteristics at 441 C, and
presented a certain rule of changing along with thestorage time at 23+1 C.
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Table 1 Significance analysis of the taste response values of cooked egg white during storage periods

ot . i 78R 1]
REL AN 0d 10d 20d 30d 20d
Bk -54,6740.84°  -55.1340.43%  -54.7940.40°  -51.7420.08  -55.97+0.41°
EN 12.95+1 00° 9.8240.51° 9.3540.02° 11.3540.42° 12.8240.82
AN -0.1440.29° 0.16:40.04% -0.6940.02 0.2240,03° 0.32+40.07
4a1C FARER 0.5940.25" 0.660.42° -0.5040.09 1.0520.60° 2.914.01%
HAZNEIL/S -0.4140.16" -0.4740.02° -0.41+0.02° 0.6140.01° 0.5240.02°
BEok 12.3340.19° 16.0140.22° 16.8740.23 14.8740.20°¢ 15.8840.13°
BoRFE A 0.4420.04° 0.1740.02° -0.20+0.03¢ 1.9740.12° 0.460.14°
RRA 2.460.04° 1.750.04¢ 3.5640.03° 1.9620.04° 1.9940.06°
BRR -54.6740.84°  -56.24+40.21° -53.740.35" -52.1420.8 -54.7740.43°
B 12.95+1° 8.9420.77° 10.8740.37° 11.1920.74° 11.0740.5
Aok -0.14402¢ 0.49+40.02° -0.63+0.0%F 0.130.06° 0.2640.03%
93410 FoRER 0.5920.25% 0.0240.57° 1.51+40.39° 1.3640.88° 1.340.6%°
Ak EA -0.4140.16° -0.3740.04° 0.02+0.01° 0.54+40,05° 0.530.02°
Bfok 12.3340.19¢ 16.81+0.24° 16.7640.21° 15.0540.31° 15.8840.27°
BoRFE A 12.3340.19° 16.8140.24° 16.7620.21° 15.0540.31° 15.8840.27°
Ak 2.4640.04° 1.4530.02° 3.6530.04° 1.8840.02¢ 1.950.02°
E AT HEEAHMEET AR E, Bl—ATF ORE LAFT R AE 0.6 K LA ER EM 2R,
7 2 ICjEER (1R, FE T AR TS MR (R F5 2 DT EER
Table 2 Significance analysis of the taste response values of cooked egg yolk during storage periods
o > e 8B 18]
REEL TR 0d 10d 20d 30d 40d
BRok 253940219  -23.45#019°  -22.8640.53°  -20.39#0.19  -24.56+0.3%°
R 11.38+.15° 3.5840.07° 3.6540.28° 4.6240.03° 4.9440.06°
R -2.8140 5% -2.942003° -2.9740.14% -2.7840.13¢ -2.320.18°
, N FOREIR 1.42+0.38° 0.47+40.02° -0.1+0.05" -0.2840.13%  0.07+0.03“
B ER 0.3240.24¢ 0.06+0.03° -0.3340.03° -0.120.04° -0.1740.0%
R 2.98+40.17¢ 4.7540.22° 5.99+0.08% 3.9340.21° 4.1640.37°
R FE A 0.8420.04% 0.830.03° 0.63+0.03° 0.86+0.05° 0.430.01°
AR 1.5940.07° 1.1940.04¢ 1.74+40.08% 1.4140.03° 0.6940.01°
BRoA 253940219 -23.524042°  -21.6340.24°  -21.344033 -25.640.3°
ok 11.3842.15° 3.3520.14 3.9530.1° 5.0720.36" 6.2540.31°
Ak -2.81405° -2.7640.1° -2.840.06" -2.740.03° -2.6540.16%
2341'C FohEA 1.4240.38° 0.39:0.06" 0.06:0.06% 0.02+40.48° -0.46:40.39
B ER 0.3240.24 0.0120.04 -0.0120.04¢ -0.1740.02" -0.3240,01
Bfek 2.9840.17¢ 5.0240.36 5.3#.3 3.9440.12° 4.3620.13°
L C Y 4 0.840.04% 0.8740.02° 0.5420.03 1.090.03% 0.4820.01¢
Ak 1.59+40.07° 1.1240,03¢ 2.0540.08° 1.3340.02° 0.93+0.08°
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Fig.1 Line chart of taste response values of egg white during
storage periods
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Table 3Significance analysis of the electronic nose response values of cookedegg white during storage periods

i Al
B B i
od 10d 20d 30d 40d

LVILG 4+1 °C 0.4140.11%° 0.340.06 0.4740.09° 0.09+0.04° 0.3440.05°
23+ C 0.4140.11% 0.2740.07° 0.1340.03¢ 0.17+40.03° 0.2740.02°
L2 441 °C -0.1840.0° -0.1540.02° -0.1440.02° -0.0440.00° -0.144001°
234+1°C -0.1840.02 -0.14+40,02¢ -0.0440.01% -0.0640.00° -0.1140.01°

LV 2IAA 4+1°C -0.2940.03¢ -0.2440 03 -0.240.03° -0.0440 00° -0.240.01°
23H°C -0.2940.03 -0.2140.03¢ -0.0540.01% -0.0840.01° -0.144001°
LY2/GH 4+1°C -0.1640.0 -0.1440.02% -0.1340.02° -0.03+0.00° -0.1340.01°
234#1°C -0.1640.02 -0.1340.01¢ -0.0440.00% -0.0640.00° -0.120.01°
R 4+1°C -0.2540.04° -0.244003% -0.240.03" -0.0640.012 -0.2140.02°
g 23HC -0.2540.04¢ -0.2140.03 -0.0740.01% -0.0840.01% -0.1440.02°
LY2ICT 4+1°C -0.0440.00¢ -0.04+0.00¢ -0.0440.00° -0.0240.00° -0.03+0.00°
23+°C -0.0440.00° -0.0440.00¢ -0.0240.00% -0.0240.00° -0.0340.00°

301 4+1°C 0.29+40.02° 0.2740.02° 0.2740.022 0.2140.01° 0.2740.022
23H°C 0.2940.02% 0.2740.01% 0.2540.01¢ 0.28+0.01° 0.3140.02°

o101 4+1°C 0.460.01% 0.46+0.01° 0.5140.012 0.450.00¢ 0.4740.01°
23HC 0.4640.01° 0.4640.00° 0.48+0.00° 0.4540.01° 0.4640.01°

5102 4+1°C 0.3540.01¢ 0.34+40.00¢ 0.4340.01° 0.3640.00° 0.3840.00°
23H°C 0.3540.01¢ 0.360.01% 0.39+0.00° 0.3540.01% 0.3740.01°

D40/ 4+1°C 0.460.00° 0.4740.00° 0.540.01% 0.450.00¢ 0.45+0.00¢
23+H°C 0.4640.00° 0.4540.00™ 0.4840.00° 0.4540.01% 0.44+9.01¢

- 4+1°C 0.240.02 0.1840.01° 0.1940.022 0.14+40.00° 0.240.02%
23H°C 0.220.02%° 0.1940.01% 0.17+0.01¢ 0.19+40.01% 0.22+40.022

oAl 4+1°C 0.360.03® 0.3340.02° 0.3740.03° 0.2540.01° 0.3740.022
2341°C 0.36:40.032 0.3340.02° 0.2640.01° 0.2940.01° 0.3540.022

. 4+1°C 0.23+0.02° 0.21+0.02% 0.2620.02° 0.249.01¢ 0.2940.022
23H°C 0.2340.02° 0.2340.01° 0.340.02° 0.32+40.02° 0.3840.04?

Ao 4+1°C 0.1640.02° 0.15+40.01° 0.240.02 0.140.00° 0.19+40.01°
234+1°C 0.1640.02% 0.1540.01° 0.1240.01¢ 0.1340.01° 0.1840.01°

£30/2 4+1°C 0.1940.02° 0.1840.02° 0.21+40.03% 0.07+40.00° 0.240.01%
234H°C 0.19+40.02° 0.16:40.01° 0.0940.00° 0.1340.00F 0.1640.01°

.y 4 4+1°C 0.1140.01° 0.140.00° 0.1540.012 0.0940.00° 0.1440.012
23H°C 0.11+0.01° 0.11+0.00° 0.149.00° 0.0940.00° 0.1340.012

a0 4+1°C 0.24+0.01¢ 0.27+0.02% 0.35+0.00% 0.340.02° 0.3240.03°
23HC 0.2440.01¢ 0.2540).03% 0.3240.02° 0.294).04% 0.2840.01%

TAD 4+1°C 0.349.01¢ 0.346.01¢ 0.4140.00° 0.3340.01° 0.3640.01°
23H°C 0.349.01¢ 0.3240.01¢ 0.3920.01° 0.3240.01°¢ 0.3540.01°

R HE A EATRG L, F—Td R R AT KA 0.05 AT EAARF LR,
X 234 CR TR I B . &S TR B 80% A1 129% 015 2, MBI B HIAS [R5
LB 40 FEREGH SR — 3 B AR =3 1oy 73l I [ AR IE A B DX, EANTR] st ] () S TE A
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Fig.3 PCA chart of aroma of cooked egg white during diffe rent
periodsstoredat 4+1 °C, PC1: 80%, PC2: 15%
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Table 4 Significance analysis of the electronic nose response values of cookedegg yolk during storage periods

e = ez 588, B 1)

e B 0d 20d 30d 40d
44 C 0.2120.02%  0.1740.06™  0.23#0.00®  0.13#0.05° 0.250.04°
e 23+1C 0.2140.02°  0.1320.03° 0.0740.01°  0.1440.08°  0.3120.04°
Ao 441 °C -0.140.08°  -0.064001°  -0.064000°  -0.044001°  -0.080.00°
23+ °C -0.1#0.03°  -0.04#000°  -0.03#000"°  -0.042000°  -0.0920.00°
) 441 °C -0.162005°  -0.072001%®  -0.074000°  -0.05#001°  -0.1#0.00°
23¥1°C  -0.164005  -0.05#000°  -0.033000°  -0.052001*  -0.12#0.00°
44 °C -0.092003%  -0.052#001%  -0.053000°  -0.042001°  -0.0740.0(CF
CY2ieH 23#1°C -0.094003° -0.042000"°  -0.03+D00°  -0.044000°  -0.0920.00°
Y2lCTL 441 °C -0.1510.032 -0.084001°  -0.08#000°  -0.052001%  -0.1140.01°
23+1°C  -0.154003° -0.052001*  -0.05000°  -0.064002  -0.124002°
LY2iCT 441 C -0.032000°  -0.024000°  -0.024000°  -0.024000°  -0.02#0.00°
23+#1°C  -0.034000°F -0.024000°  -0.024000°  -0.024000"  -0.0320.00°
T30 44 °C 0.2240.02%  0.1840.01° 0.1920.00°  0.19#0.01%  0.21+0.00®
23+ °C 0.2240.02%  0.1640.00¢ 0.180.00° 0.1940.01°  0.23#0.01°

TR
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ELER
o101 441 °C 0.4340.00°  0.4540.01° 0.48+0.00° 0.4540.00° 0.4540.00°
23+ C 0.43+0.00°  0.41+0.00¢ 0.4740.00° 0.45+0.01° 0.45+0.00°
o102 441 °C 0.33+0.00¢  0.34+40.02° 0.4120.012 0.3620.01° 0.3720.01°
23+ °C 0.33#0.00°  0.3240.00° 0.3940.00° 0.3640.01° 0.3640.00°
p40/1 441 C 0.4540.00°  0.4640.01° 0.4840.00° 0.4540.00° 0.4340.00¢
23+ C 0.4540.00°  0.4340.00° 0.47+40.00° 0.4540.01° 0.4440.00°
1700 441 °C 0.1440.02°  0.1140.01° 0.12+40.00™ 0.1340.01° 0.1440.00°
23+ C 0.1440.02° 0.19.00" 0.12+0.00¢ 0.1340.00c 0.1620.00%
oA 441 °C 0.2740.03®  0.2140.02° 0.2540.01° 0.2540.01° 0.2840.00°
23+ C 0.2740.03° 0.249.00 0.2340.00° 0.2540.01° 0.349.01%
o301 441 °C 0.1620.02°  0.1540.02° 0.17+0.00° 0.1740.01% 0.2140.012
23+ C 0.1640.02°  0.1240.00° 0.1740.01° 0.1640.01° 0.2340.012
54012 441 °C 0.1140.02°  0.0940.01° 0.1240.00° 0.126.01° 0.1440,00°
23+ C 0.1140.02°  0.07+40.00° 0.16.00° 0.140.00° 0.15+0.00?
P30R 441 °C 0.1120.02°  0.0920.01%  0.11+0,00% 0.0820.01¢ 0.1340.00%
23+1°C 0.1140.02°  0.0740.00° 0.0840.00° 0.0840.00° 0.1440.00°
402 441 °C 0.0840.01°  0.08+0.01° 0.140.00° 0.0920.00° 0.1120.00°
2341 °C 0.0840.01°  0.07+40.00¢ 0.0940.00° 0.0940.00° 0.1140.00%
01 441 °C 0.23#0.03°  0.2640.03® 0.3240.012 0.320.05° 0.2940.03%
23+ C 0.23+0.03°  0.260.02¢ 0.3440.022 0.3240.03% 0.329.01°
TAD 441 °C 0.34).01°  0.3240.03® 0.440.01% 0.3440.01° 0.3440.01°

23+ C 0.340.01° 0.3490.01° 0.3820.01% 0.3440.01° 0.3440.00°
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Fig.5 PCA chart of aroma of cooked egg yolk during storage
periodsstored at 4+1 °C, PC1: 47% PC2: 36%
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Fig.6 PCA chart of aroma ofegg white during storage periods
storedat 23# C, PC1: 69% PC2: 20%
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