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The effect of vacuum steam pulsed blanching pretreatment on

drying characteristics of Lilium brownii
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Abstract: The effect of vacuum steam pulsed blanching pretreat-
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ment on drying characteristic of Lilium brownii was explored.
The effects of different steam blanching time, cycle times, and
vacuum degree on drying characteristics, moisture diffusion coef-

ficients, color value and rehydration value of Lilium brownii
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were investigated. All the steam blanching time, cycle times and
vacuum degree had significant influence on drying time. When
steam blanching time, cycle times and vacuum degree were 30 s,
3 times and 90 kPa, respectively, the minimum drying time was
achieved as to be 11.7 h under hot air drying of 60 C. Besides,
under such blanching condition, the Lilium brownii was blanched
sufficiently. The intercellular permeability was improved and the
activity of PPO and POD enzyme were restrained. The L * and
AE value of dried product was 83.65 and 5. 18, respectively,
which were close to the fresh Lilium brownie color value. Addi-
tionally, both the rehydration ratio and moisture diffusion coeffi-
cient were achieved its maximum value as to be 1.49 g/g and
6.85X10 1 m?/s. Besides, the comprehensive score achieved its
maximum value as to be 0.98.

Keywords: vacuum-steam pulsed; blanching pretreatment;
Lilium brownii; drying characteristic; color value; rehydration

ratio
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Figure 1 Vacuum steam pulsed blanching equipment
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Table 1  Design for experiments with run conditions in-
cluded
WEs  ZWRRENE /s RIEIEHR R P45 [ /kPa

1 20 3 90
2 30 3 90
3 40 3 90
4 50 3 90
S 40 2 90
6 40 4 90
7 40 5 90
8 30 3 85
9 30 3 80
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Figure 2 Drying curves at different steam blanching time
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Figure 4 Drying curves at different vacuum degree
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Table 2

Moisture diffusion coefficient at different

drying conditions

S 28 4 6 ) 5 R? Dar/

(m? + s 1)
1 InMR = —6.50X10 9¢40.105 0.994 6.59X10 1°
2 InMR = —6.77X10°¢+0.131 0.989  6.86x<10" 10
3 InMR = —6.45X10"°¢4+0.072 0.996 6.63X10 10
4 InMR=—6.13X10"7¢4+0.128 0.994 6.21 X101
5 InMR = —5.30X109¢40.093 0.995 5.37X10°1°
6 InMR=—6.13X10"°¢4+0.093 0.994 6.21 X101
7 InMR = —6.26X10"9¢4+0.089 0.994 6.34X10°1°
8 InMR = —6.47X10 ¢ +0.127 0.993  6.56X10"1°
9 InMR = —5.51X10"°¢4+0.044 0.995 5.58X1010
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Table 3 Color value and rehydration ratio at different drying conditions
RS WSE L L5 a WA b 2% AE HIKI RR/(g/2) eI
1 71.2240.02f 0.6740.04" 22.4540.05* 18.0740.02% 1.2840.02¢ 0.2340.02f
2 83.6540.01* —0.33+0.04°¢ 15.45+0.01¢ 5.1840.014 1.4940.01* 0.98+0.01*
3 83.8040.05* —0.39+0.09¢ 15.63+0.03¢ 5.0740.104 1.454+0.01"¢ 0.9340.01%
4 81.7140.034 0.2540.01¢ 16.70£0.06" 7.2440.05° 1.4540.02" 0.78+0.01¢
5 72.2840.02¢ 1.084-0.03* 22.9840.09* 18.3440.04% 1.3240.09¢ 0.16+0.07¢#
6 81.7840.05¢ —0.29+0.05¢ 16.70+£0.50" 7.2340.02° 1.4240.03¢ 0.1540.07<
7 81.6540.024 —0.29+0.03¢ 16.70£0.10" 7.2340.09° 1.4240.02¢ 0.7740.014
8 82.0640.10° 0.4840.04" 15.77+0.06¢ 6.69+0.12¢ 1.46+0.02" 0.8740.01°
9 82.4040.05° 0.4040.10" 15.70+0.07¢ 6.35+0.05¢ 1.2840.03¢ 0.46+0.01¢
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