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Hot-air Drying Technical Parameters Optimization of Fresh Truffle Slices
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Abstract: To provide a theoretical foundation for drying and industrialized production of fresh truffle slices, the quadratic orthogonal
rotation method with three factors and five levels for each factor was employed. Drying temperature, material load and airflow rate were the
main influence factors. And synthetic score of sensory quality, dehydration rate and rehydrate ratio of dried truffle slices were used a
experimental indices. The relationships between the experimental indices and the influence factors were analyzed. The regression mathematical
models describingthe relations between the experimental indices and the influence factors were established to analyze the interaction effects and
the influence degree of the factors on the experimental indices. The optimal combination of technological parameters for drying materials was
obtained by muli-objective linear weighted optimization method. T he optimal parameters were as follows: hot-air temperature 50 ‘C, material
load 2.81 kg/m?, and airflow rate 0.3 m/s. Under these conditions, score for sensory quality indicator was 86.1. Dehydration rate was 10.98%h

and rehydrate ratio was 3.7:1. Therewas a close agreement between experimentaland predicted values.
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Table 1 Factorandlewel of Second orthogonal rotation design
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Table 2 The ‘'sensory quality criteria of the dried truffle slices
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Table 3 Resultsof theexperiment for optimization of hot air

drying conditions for truffle
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T Xy X2 Xz HIH* E(%h)* iE*
1 1 1 1 63.5 13.27 3.05
2 1 1 -1 72.0 17.1 3.67
3 1 -1 1 65.0 13.54 2.88
4 1 -1 -1 74.5 16.25 2.92
5 -1 1 1 75.8 9.85 3.82
6 -1 1 -1 835 1226 388
7 -1 -1 1 660 10.66  3.68
8 -1 -1 -1 85.2 11.21 3.70
9 -16818 0 0 880 929 3.83

10 1.6818 0 0 60.2 18.1 2.82

11 0 -1.6818 O 68.9 11.4 2.68
12 0 1.6818 0 73.5 13.54 3.46
13 0 0 -1.6818 83.1 13 3.38
14 0 0 1.6818 ~65.5 11.82 2.86
15 0 0 0 82.8 12.36 3.22
16 0 0 0 82.0 12.26 3.20
17 0 0 0 81.8 12.18 3.23
18 0 0 0 83.0 12.26 3.23
19 0 0 0 82.5 12.27 3.21
20 0 0 0 82.0 12.35 3.23
21 0 0 0 83.1 12.34 3.25
22 0 0 0 82.5 12.20 3.23
23 0 0 0 82.9 12.25 3.19
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Table 4 The best coefficient combination of every target
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X1 X2 X3 AE
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WAk & (%/h) 1.6818(70) 1.6818(0.5) -1.6818(2) 21.76
gAE®  -16818(50) 1.6818(0.5) -1.6818(2) 4.52
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Fig.1 Effect of hot-air temperature on three targets
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Fig.2 Effect of airflow rate on three targets
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Fig.3 Effect of material load on three targets
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