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Abstract: The traditional indicators of pickled cucumber for vacuum-acetic impregnation include acidity, texture profile, salinity and
nitrite content. The dielectric properties of vacuum impregnated pickled cucumber were measured at 100 kHz~12 MHz frequency range from
different time using a fast nondestructive method with parallelplate capacitor. The results showed that both dielectric constant and loss factor of
vacuum-impregnated pickled cucumber decreased monatonically as frequency increased. Negative correlations between dielectric parameters
and vacuum impregnated time were observed. Dielectric parameters presented positive correlations with salt and nitrite contents, but no obvious
relationship were remarked with acidity and texture profile. At 226 MHz and 12 MHz, R? of the linear regression equations for dielectric

constant and salt content were 09813 and 0.9858, respectively. Dielectric measurement provided new information conceming pickled

vegetables for vacuum impregnation.
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Fig.2 Frequencydependence of the dielectric constant of salted
cucumber before and after vacuum aceticimpregnation at 100
kHz~12 MHz
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Fig.3 Frequency dependence of the loss factor of salted
cucumberbefore and after vacuum aceticimpregnation at 100
kHz~12 MHz
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Fig.4 Dielectric constant of salted cucumber for vacuum acetic

impregnation during different time at given frequencies
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Fig.5 Loss factor of salted cucumber for vacuum acetic

impregnation during different time at given frequencies
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Table 1 Main characteristics of salted cucumber for vacuum acetic impregnation during different time

B i B 1) 2 IR R 3 B 25 etk _ .- .

h 1% /(mg/kg) 1% N i

0 19.6140.47°  3.4340.04° 0=0.00f 49364218° 3073154  0.5620.03¢  0.6240.02°  0.4440.03?
2 14.6040.21° 3.1140.02° 1.1240.03° 3594+163%  1757H77  0.7140.01° 0.5520.02° 0.3440.03"
4 12.2040.17° 3.1640.02°  2.4240.04> 3918+139°  1995447°  0.5340.03¢  0.5040.00°  0.3140.01°
6 11.2240.119  3.1040.02° 2.5940.01°  2379+495° 1825421°  0.6840.04%° 0.5540.02° 0.30+0.01°
8 10.540.28°  3.0820.01° 2.44+40.04° 36551279  1926442°  0.6540.01° 0.5640.01° 0.3340.01*
10 0.9240.05"  3.0320.02° 2.3240.03°  4914+194°  2106451°  0.6440.01° 0.5040.00° 0.3940.04%
12 059+40.13"  3.0440.02% 1.8440.02¢ 6178+275°  2250486°  0.48+0.01° 0.3840.00°  0.2440.03°
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Table 2 Relativity between dielectric properties and quality indicators for vacuum acetic impregnation at given frequencies

AL e EHK e AEHAEET "
S i 453.34kHz  945.84kHz 2.26 MHz 6.15MHz 12 MHz 100 kHz 633 kHz 2.76 MHz6.16 MHz 12 MHz
&5 0.892** 0.920** 0.991**  0.923**  0.993** 0.934** 0.801* 0.886** 0.835* 0.763*
L AHER 3 0.829* 0.892** 0.947** 0.820*  0.957** 0.864*  0.744 0.817* 0.760* 0.678
BR -0.618 -0.662 -0.838* -0.737  -0.908** -0.702  -0.483 -0.648  -0.550 -0.449
34 -0.561 -0.439 -0.221 -0.327 -0.066 -0.458  -0.609 -0.445  -0571 -0.644
i3 0.359 0.505 0.641 0404 0.746 0.427 0.248 0.349 0.253 0.170
B 0.257 0.172 -0.003 0.087 -0.098 0.178 0.322 0.124 0.272 0.417
SF Jed 0.847* 0.858* 0.724 0.666 0.645 0.804* 0.877* 0.740  0.828* 0.890*
O3 0.607 0.751 0.683 0.547 0.695 0.608 0.648 0.507 0.563.  0.655

E: **E 0.01 KT ()2 EAR K, * £ 005 KT () 2 F A8 Ko

T TR R SIS TP S (7] 1
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Table 3 Regression equations and R? values for correlations
between dielectric properties and quality indicators for vacuum

acetic impregnation at given frequencies
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- Py R? ﬁf
BHEZyY T & X z
H)% A ALFH  y=1.1006x-3.516 09813 2.26 M
Ho /%  AHAEFH  y=59371x-6.3405 0.852 6.15M
H% AL FH y=12.414x+9.4176 0.9858 12 M
T KB 3 .

ABXT A F A y=0.0405x+2.5452 0.896 2.26 M
/(mg/kg)
T AR 2 y

AFACFEHR  y=0.461x+3.0205 09156 12M
/(mg/kg)
H% AR BFEF  y=246.61x+3558.9 0.8722 100 k
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Fig.6 Fitting equations between dielectric constant and salt

content for vacuum acetic impregnation at 2.26 MHz (a) and
12MHz (b)
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