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Characteristic dielectric parameters of fresh and salted duck eggs

CAO Xu-dong*,LIU Ya-long*, TANG Yan",DU Guang-yuan®,
JING Chen-juan®*, ZHANG Ji-shu®

(a College of Sciences b College of Life Science , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The study was to extract characteristic dielectric parameters of fresh and salted
duck eggs to improve the monitor of duck eggs salting process. [Method) Using fresh and salted duck eggs
as test materials, their differences in egg weights (weighed by electronic balance), egg shape indexes
(measured by caliper), egg yolk indexes (measured by caliper) and dielectric parameters (measured by
HIOKI 3532-50 LCR HiTESTER) were analyzed comparatively. Within the entire test frequency range
(500—5 000 000 Hz),41 frequency points in logarithmic form were selected, the relation curves between
dielectric parameters and frequencies were obtained to analyze the differences in characteristic parameters.
[Result] The dielectric parameters and testing frequencies were significantly correlated both in fresh and
salted duck eggs. Within the entire test frequency range (500—5 000 000 Hz),there were very significant
differences between the relative dielectric constant &', ; whereas the loss coefficient D showed large relative
error. Due to no significant difference, complex impedance Z was not used. [Conclusion] The relative die-
lectric constant &', could be used as characteristic dielectric parameter to distinguish fresh and salted duck
eggs,and the optimum frequency range was 200 000—2 000 000 Hz.
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Table 1 Physical index of FDE and SDE
B3l it /g IV TR E
Type Egg weight Egg shape index Yolk index
Fr e & FDE 68.632+3.186 a 1.383+0.051 a 0.38040.014 a
Jik & SDE 69.131+4.001 a 1.403+0.065 a 0.7614£0.011 b

1« (R BB 5 BR A TR B s 26 5 B 3 (P<<0..05) 5 T[],

Note: Lowercase letters indicate significant difference (P<Z0.05). The same below.
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Fig. 2 Changes of dielectric properties of FDE and SDE
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Table 2 Pearson correlation analysis between dielectric parameters and frequencies of FDE and SDE

PN 28 x5 L

Dielectric parameter Test object Frequency ¢ b z
e, g 2 FDE 0.523" " 1
J& % SDE 0.389"
D Hr e 5 FDE —0.525" " —0.175 1
g4 SDE —0.381" —0.299
7 Bt s 25 FDE —0.459~ —0.423*~ 0.545** 1
J& & SDE —0.398" —0.337" 0.963"*

T * FoR BFEM I (P<L0.05), x x RN AH I (P<<0. 01,

Note: * indicates significant correlation (P<Z0.05), * * indicates highly significant correlation (P<C0.01).
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Table 3 Changes of relative dielectric constant of FDE and SDE
WA % / He WA X % T
T j - R /%
est frequency Test object KA Max /M Min SEHI(E Mean
500~10 000 FrEENY 5 FDE 7.73 5.22 6.63+0.88 3.0941.82
' i & SDE 9.23 7.11 8.24%0.74 2.5741.54
10 000~ 200 000 %}’[fé—ﬂ’%% FDE 8.92 7.15 7.77+0.48 8.06+4.96
&% SDE 11. 27 8. 67 9.60+0.63 7.9645.01
- ff: [ IS
200 000~2 000 000 BreE e & FDE 7.54 6.87 7.33+0.20 1.5041. 84
J& 4 SDE 9.02 7.74 8.54+0. 44 1.624+1.93
T et S A 5 —+ 4 4/ =+ 3¢ 7
2 000 000~5 000 000 Bt il 25 FDE 17.00 5. 27 8.861+4.79 44, 72+33. 67
J& 4 SDE 19. 00 5.93 9.89+5. 36 44, 01434, 05
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