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Determination of Correlation Between Quality Indices and Electrical
Parameters of Cucumber During Pickling

MA Qian', YANG Na', JIN Yamei', ZHAO Juanjuan', XU Xueming™?
(1. School of Food Science and Technology,Jiangnan University, Wuxi 214122, China;2. The State Key
Laboratory of Food Science and Technology , Jiangnan University , Wuxi 214122, China)

Abstract: In this manuscript, the electrical properties of pickling cucumbers were studied based
on a parallel —plate measurement system over the frequency range from 20 Hz tol2 MHz at room
temperature. The traditional indicators of cucumber including firmness,total soluble solids,free
amino acids,nitrite ,ash ,moisture and salt content were also measured regularly to analyze the
correlation between quality indices and electrical parameters during pickling. Over the entire
frequency range,the C, value of pickling cucumber decreased as frequency increased and
demonstrated a continuous increase with salting time. Linear relationships were evident between the

log of frequency and the log of Cp with the correlation coefficients of 0.982. The significant
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correlation between impedance (Z) and total solids,firmness,ash and salt content was showed at 0.1
kHz with the correlation coefficients of 0.867,0.791,-0.874,-0.974 respectively. At 0.1 MHz,the

highest correlations were reported between moisture content and phase angle (8) with the correlation

coefficients of —0.848. For both parameters,data of the parallel equivalent capacitance (C,) and

admittance (Y') would be potential for predicting free amino acids and salt content.

Keywords: cucumber, pickling, quality induces,electric parameters, characteristic frequency
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Table 2 Coefficient of correlation between electrical parameters and quality index of cucumber at frequency of 0.1 kHz

and 0.1 MHz
A FAR R - .
K5y 0.371 0.692 -0.032 -0.290 0.399 -0.848%#* -0.032 -0.034
K53 —0.974** 0.515 0.837 ** 0.958%* -0.858%* 0.767* 0.8377% 0.772%*
TSS 0.867%* 0.506 -0.716* —0.836%* 0.731°* -0.725% -0.716%* —0.650
135193 0.791* 0.212 —0.8437%* -0.773% 0.701 -0.374 —0.843%* -0.726*
SV A 1R R 0.576 -0.406 —-0.588 -0.512 0.457 0.571 —0.588 -0.432
NaCl —0.874:* -0.186 0.884# 0.886%* -0.323 0.419 0.883%x 0.593
B R 0.626 0.017 —0.848%* -0.678 0.405 -0.213 —0.848%** -0.603

TE o 1% R % 5% 35 KF

x3 BESHSEMAERNEEEE

Table 3 Regression equation for electrical parameters and quality indices

y=—0.282x+8.89 0.939 0.1 kHz
FHHT Z
TSS y=0.120x+1.212 0.710 0.1 kHz
AL Ff 0 Koy y=—0.042x+94.4 0.673 0.1 MHz
o B TR SJTT1 43R y=—4 2459x+1.314 0.671 0.1 kHz/0.1 MHz
SFRBE Cp i~
IR SR y=1.72x106x+1 351.3 0.742 0.1 kHz/0.1MHz
S0y NaCl y=42.8x+1.57 0.742 0.1 kHz
S 3k
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