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Influencing Factors of Conductivity and Dielectric Loss Factor in Apple

Juice
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Abstract: The relationship between electrical conductivity and factors such as soluble solids content, temperature, viscosity and NaCl
concentration was studied. Dielectric loss factors interrelated to ionic conductivity. of apple juice under different frequencies was calculated
according to the equation of electrical conductivity and dielectric-loss factors. The results showed that electrical condudivity appeared paracurve
trend which increased first and then decreased with the increase of soluble solids content of the gpple juice; it was increased linearly with
temperature and remarkably increased with adding little of NaCl; viscosity had little effect on electrical conductivity. Using statistical package
social sciences (SPSS) data analysis software, non-linear regression equation of temperature-concentration dependent electrical conductivity for
app e juice was obtained, which was 6=-28.69C%+17.292C+0.02T+0.135 with R? of 0.974, showing quite high fitting degree. The results provide
basic data for the application of ohmic and radio frequency heatingin industrial manufacturing of apple juice.
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Table 1 The physical and chemical compositions of apple juice

T #AE BB RITEAE

AN
L A (109  (10°gg)

pH 14
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Fig.1 Schematic of the viscosity measurement setup
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Fig.2 The relationship between electrical conductivity and
soluble solids content

22 FERABMBELGEENKAZ

—— 1%
a0 =— %%
: - 3% S
sl T - .
R ) — Y P P
5 A -l—_:-=~"""ﬂ_-f_
2 o ———
:’ | - _'_'__4.- -
B 245F r—————
——
1 — Sl
oF
1.5
El] 40} K11 L] T
illr; I«}_ A

B3 FRTESEERENXAR
Fig.3 The relationship between electrical conductivity and
temperature of apple juice
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Table 2 Values of model parameters of the
temperature-concentration dependent electrical conductivity

equation for apple juice
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Fig.4 The relationship between-apple juice electrical conductivity

and viscosity at different temperatures
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Fig.5 Relationship between electrical conductivity and NaCl
concentration of apple juice at different temperatures
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Table 3 Dielectric loss factor (mean*SD) of apple juice at different soluble solids contents and temperatures

Frequency Temperature

Soluble solid content/%

IMHz Ic 10 20 30 40 50
30 277.9848.06 381.7845.78 400.7446.12 346.3946.89 242.4543.75
40 288.99+40.00 403.394).77 435.2043.06 385.36+1.53 283.2942.76
13.56 50 298.27+1.33 424.2043.98 459.99+2.30 412.2740.00 309.8040.77
60 315.9040.77 445.41+).00 500.1644.26 454.29+2.76 351.6940.77
70 335.384).77 466.22+1.53 518.32+3.51 477.23+1.33 377.8043.51
30 138.9944.03 190.89+2.89 200.3743.06 173.1943.44 121.23+1.88
40 144.4940.00 201.69+0.38 217.60+1.53 192.684).77 141.64+1.38
27.12 50 149.1340.66 212.10+1.99 230.00#+1.15 206.1340.00 154.9040.38
60 157.9540.38 222.7140.00 250.08+2.13 227.15+1.38 175.8440.38
70 167.6940.38 233.1140.77 259.16+1.75 238.61+).66 188.90+1.75
30 92.66+2.69 127.2641.93 133.5842.04 115.4642.30 80.82+1.25
40 96.33+).00 134.464).26 145.07+1.02 128.4540.51 94.434).92
40.68 50 99.42+).44 141.40+1.33 153.3340.77 137.420.00 103.2740.26
60 105.3040.26 148.4740.00 166.72+1.42 151.4340.92 117.2340.26
70 111.7940.26 155.4040.51 172774117 159.0840.44 125.93+1.17
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Fig.6 Relationship between soluble solids contents and
dielectric loss factors of apple juice at 50 ‘C with different

frequencies and
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