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Effect of Postharvest Dehydration on Dielectric
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Abstract

With the aim to investigate the effect of postharvest dehydration on dielectric properties of grape
during cold storage, the dielectric parameters of the Red Globe grape were measured at 0. 1 kHz,1 kHz,
10 kHz,100 kHz and 1 MHz by using LCR electronic measure instrument, and the results were compared
with those of un-dehydrated grape under the same condition. For the un-dehydrated and dehydrated
grapes, both of them have the same trends at same storage day: the impedance, reactance, inductance
and resistance were all gradually decreased while the susceptance increased with the increase of the
frequency; and the loss tangent, dielectric constant and impendence phase angle firstly decreased with
the frequency increasing from 0. 1 kHz to 100 kHz, and then increased at 1 MHz. Compared with the un-
dehydrated grape, the dehydrated one has higher impedance, reactance, inductance, resistance and
lower dielectric constant, impendence phase angle during 45 days storage. All the test results show that
postharvest dehydration is a more effective way in keeping the quality of grape during cold storage.
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Fig. 1  Effect of dehydration on impedance (Z) of grape during storage at different test frequencies
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Fig.2  Effect of dehydration on inductance (L,) of grape during storage at different test frequencies
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Fig.3 Effect of dehydration on reactance (X) of grape during storage at different test frequencies
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Tab.1 Regression equations for dielectric parameters and storage time
Hi A Il ) 5 i YT BB MXRERE A

Yigz = —0.179 31 +6.396 0 R* =0.901 1 -0.949 3 %
0.1 kHz Ve, = —0. 17571 +3.596 3 R*=0.9135 -0.9558 o
Yigy = —0.229 71 +6.426 8 R*=0.959 1 -0.9793 * %
Yigz = —0.147 31 +5. 449 6 R*=0.9215 -0.960 0 # %
1 kHz Yig, = —0- 15191 +1.656 0 R*=0.9327 -0.9657 * %
Yigy = —0.180 8 +5.4797 R* =0.9613 -0.9805 * %
Yigz = —0. 1341 +4.516 3 R*=0.9196 -0.9589 P
sk 3 10 kHz Yigr, = —0- 14026 -0.277 1 R*=0.9235 -0.9610 * %
Yigx = —0.158 12 +4.5389 R* =0.949 4 -0.9744 % %
Yigz = —0.12531+3.5103 R*=0.903 6 -0.950 6 -
100 kHz e, = —0.1313:-2.2732 R* =0.905 2 -0.9514 * %
Yigx = —0.141 76 +3.5123 R*=0.9274 -0.9630 * %
Yigz = —0.136 12 +2.190 0 R*=0.9595 -0.9795 S
1 MHz Yig, = 0. 1405 -4.594 3 R*=0.9528 -0.976 1 .
Yigr = —0. 14571 +2.1854 R* =0.9592 ~0.979 4 ® %

Yigz = —0.073 82 +1.966 6 R*=0.7945 -0.8914 *

Xt B 1 MHz Yigr, = —0.074 30 -4.829 1 R*=0.7730 -0.8792 #

Yigr = —0.0819:+1.9720 R*=0.8270 -0.909 4 *

e RN, B dy o+ R P <0.05; % % Fon P <0.01,
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Fig.4  Effect of dehydration on resistance (R,) of grape during storage at different test frequencies
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Effect of dehydration on susceptance ( B) of grape during storage at different test frequencies
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