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Influence of temperature and soluble solids concentration on
thermal conductivity of orange juice

ZHANG Min' ,ZHANG Lei-jie! ,ZHANG Jie?
(1 College of Food Sciences,Shanghai Fisheries University , Shanghai 200090, China

2 He’ nan Meteorological Administration , Zhengzhou, He’ nan 450003, China)

Abstract:In order to analyze the influence factor of thermal conductivity of juice, the tiny thermal
probe test system was used to determine the thermal conductivity of orange juices with different soluble
solids concentration (5% —66 % )at different temperature (0—50 ‘C). The results showed that there was a
high negative correlation between soluble solids concentration and thermal conductivity at the same tem-
perature while a high positive correlation between temperature and thermal conductivity of orange juice had
same soluble solids concentration. Then the empirical prediction equation was obtained for predicting ther-
mal conductivity of orange juice at different soluble solids concentration within 0—50 C. It could be con-
cluded that thermal conductivity was influenced by both temperature and soluble solids concentration of or-
ange juice,
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Fig. 2 Changes of output voltage with heat time
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Fig. 1 Schematic diagram of the thermal conductivity
measurement of orange juice
1. Orange juice; 2. Thermal probe;3. DC stabilized power supply;
4. Trigger;5. Data acquisition system;6. Computer;7. Gather;

8. Control;9. Adjustable constant temperature chamber
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Fig. 4 Change of thermal conductivity of orange juice with Fig.5 Change of thermal conductivity of orange juice with
its soluble solids concentration at different temperature temperature at different soluble solids concentration
1—6. Temperature is 50,40,30,20,10 and 0 C,respectively 1—38. Soluble solids concentration is 5% ,10% ,20% ,30% ,
40%,50% ,60% and 66 % ,respectively
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Table 1 Regression equations and variance analysis describing relations between soluble solids concentration(s)
and thermal conductivity (1) of orange juice
MEE/ C 5149 5 2 LIP3 FAiH F 2
Temperature Regression equations Correlation coefficient F value 0-01 Significance
0 A=—3.5X10 %s+0.572 7 0.973 3 1802 13.74 * %
10 A=—3.6X10 %s+0.592 6 0.997 9 2 803 13.74 * %
20 A=—3.6X10"%s5+0.603 6 0.996 3 1629 13.74 * %
30 A=—3.8X10 *s+0.620 3 0.994 9 1165 13.74 % %
40 A=—3.8X10 %s+0.633 2 0.987 1 460 13.74 * %
50 A=—3.9X10 %s5+0. 646 2 0.996 7 219 13.74 * %
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Table 2 Regression equations and variance analysis describing relations between temperature(z) and
thermal conductivity(1) of orange juice
PR
it A 115 7 TIPS F il i
Orange juice soluble ; . . . . Fo.o1 s
solids concentration Regression equations Correlation coefficient F value Significance
5 A=1.3X10"%+0.5559 0.977 9 267 21. 20 * %
10 A=1.4X10"%t+0.540 6 0.981 1 312 21. 20 * %
20 A=1.4X10"°%t+0.50 5 0.969 4 190 21. 20 * %
30 A=1.4X10%+0.46 9 0.988 3 509 21. 20 % %
40 A=0.1X10 %¢+0.437 4 0.946 7 107 21. 20 % %
50 A=1.3X10 %¢+0.403 6 0.943 4 100 21. 20 * %
60 A=1.1X10"°%+0.363 2 0.970 1 195 21. 20 * %
66 A=0.8X10°%+0.341 1 0.954 8 123 21. 20 * %
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