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Table 1 Experimental factors and levels
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1.682 16 3.5 41
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Table 2 Experimental designs and results
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NO  ensity/(kWkg!) Material thicknesslem ™= o kpa Color Rehydrationratio . 4/im0.(1000)")  consumption/(kI-ke’")

1 1 (1357 1 (2.89) 1 (3492 73.63 0.78 339.49 9.76

2 1 (1357 1 (2.89) ~1 (17.08) 78.53 1.23 466.82 10.94

3 1 (1357 ~1 (11D 1 (3492) 50.89 0.94 400.25 9.78

4 1 (1357 —1 (LID -1 (17.08) 59.90 161 365.28 13.72

5 ~1 (643 1 (2.89) 1 (3492) 71.57 0.74 361.48 7.83

6 ~1 (643 1 (2.89) -1 (17.08) 7538 111 369.14 7.79

7 ~1 (643) -1 (11D 1 (34.92) 62.98 0.99 405.94 8.42

8 ~1 (643) —1 (LID -1 (17.08) 66.76 1.27 397.51 7.80

9 1682 (16) 0 (2) 0 (26) 78.16 0.90 456.50 9.69
10 ~1.682 (4) 0 0 (26) 58.99 0.76 390.80 10.08
1 0 (10) 1682 (3.5) 0 (26 67.97 0.77 368.65 9.09
12 0 (10) ~1.682 (0.5) 0 (26) 46.38 0.79 303.50 12.11
13 0 (10) 0 (2) 1.682 (41) 60.94 0.70 3272 9.44
14 0 (10) 0 ~1.682 (11 77.67 1.64 485.74 10.62
15 0 (10) 0 (2) 0 (26 7242 0.82 469.96 9.51
16 0 (10) 0 (2) 0 (26 69.20 0.81 466.64 9.48
17 0 (10) 0 0 (26) 69.03 0.79 479.52 9.56
18 0 (10) 0 (2) 0 (26 71.66 0.81 459.89 9.45
19 0 (10) 0 0 (26 70.01 0.77 468.97 9.65
20 0 (10) 0 (2) 0 (26 7056 0.79 480.72 9.60
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Table 3  Significance analysis of regression coefficient

FH P _
Coefficient iz HKEY, TR V3 FRTRERE Yy
values Y, Rehydration Amino Unit energy
Color ratio acids/(mg-(lOOg)']) consumption/(kJ -kg'l)
Xi 0.3003  0.1609 0.2366 0.0198
Xo 0.0004  0.0549 0.5252 0.0724
X3 0.0228 <<0.0001 0.0111 0.1572
XX, 09704 03254 0.0926 0.9245
XX, 0.0102  0.6371 0.0002 0.4783
X3X; 09225 0.0001 0.0232 0.9441
XX, 0.0499 0.7153 0.2361 0.5257
XXz 0.6644 02048 0.3258 0.0469
XoX; 0.7788  0.7153 0.0160 0.5334
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Fig.1 Effects of microwave power density and material
thickness on color of dried Pleurotus eryngii
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Fig.2 Effects of material thickness and chamber pressure on
amino acid of dried Pleurotus eryngii
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Fig.3 Effects of microwave power density and chamber
pressure on unit energy consumption of dried Pleurotus eryngii
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[X-F Factor
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HEE Microwave WIRURRE X, TS X HAR(LALE
Objective power Material Absolute Objective
density/  thickness/cm  pressure  optimization
(kWkg™ chamber/kPa
Y, 13.57 2.12 17.08 78.93
Y, 13.00 1.11 17.08 1.69
Yi/(mg-(100g)") 1238 2.12 20.05 487.29
Yo/(kikg™) 6.43 2.00 26.00 7.76
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Optimized technology of Pleurotus eryngii by microwave-vacuum
drying based on quality and energy consumption

Chen Jiankai?, Lin Hetong™**, Lin Yifen'*, Li Hui**, Wang Zhiyan'*

(1. College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Department of Food and
Bioengineering, Zhangzhou Institute of Technology, Zhangzhou 363000, China; 3. Institute of Postharvest Technology of
Agricultural Products, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 4. Department of Biological Science
and Biotechnology, Minnan Normal University, Zhangzhou 363000, China)

Abstract: Microwave-vacuum experiments of Pleurotus eryngii were conducted in order to improve the quality of
products and decrease the drying energy consumption. The effects of microwave power density (X;), material
thickness (X3), absolute pressure chamber (X3) and the interaction of these three factors on color (Y)), rehydration
ratio (Y;), amino acids (¥3) and unit energy consumption (Y;) were investigated in this study. The process
parameters were optimized through the quadratic orthogonal rotary combination design with three factors and
three levels. Linear weighting method was used to analyze comprehensive multi-objective optimization. The
regression equations of four indexes were developed based on the experimental data and the optimal combination
in process were obtained. The results showed that there were significant impacts of color, rehydration ratio, amino
acids of Pleurotus eryngii and unit energy consumption from power density, material thickness and absolute
pressure chamber. The major factor affecting on the color of Pleurotus eryngii was material thickness. The color
of Pleurotus eryngii was poor when material thickness was less than 2 cm. The major factor affecting on
rehydration ratio and amino acid of Pleurotus eryngii was absolute pressure chamber. The smaller absolute
pressure chamber was beneficial to rehydration of dried Pleurotus eryngii and reduced the loss of amino acid of
Pleurotus eryngii during drying. Microwave power density was the major factor affecting on the unit energy
consumption. The energy consumption was high when Pleurotus eryngii was dried at high microwave power
density. The combination of high microwave power density and small absolute pressure chamber could cause even
higher energy consumption. The microwave power density of 12.5 kW/kg, material thickness of 2.4 cm and
absolute pressure chamber of 18 kPa were the optimized parameters of microwave-vacuum dried Pleurotus
eryngii with high-quality and low-energy consumption. Their product quality was excellent, the color was white
(the value of color difference was 78), rehydration ratio (1.58) was appropriate, amino acids (473.1 mg/100 g) was
less damaged , and unit energy consumption (9.3 kJ/kg) was lower.

Key words: fungi; drying; optimization; pleurotus eryngii; microwaves-vacuum drying; quality; energy
consumption; parameter

(TriE% 4 XMk )



