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Optimization for vacuum belt drying process of Shiwei Penan Granule by using
response surface methodology
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Abstract: Objective To optimize the vacuum belt drying process of Shiwei Penan Granules. Methods On the base of single factor
experiments, feeding rate, heating temperature, and drying time were selected as the main factors, with composite score of moisture
content of dry paste, rates of polydatin and paconiflorin transfer as the response values, response surface methodology was used to
optimize the vacuum belt drying process. Results Optimal parameters were as follows: The feeding rate was 1.6 kg/h, heating
temperatures was 105 ‘C, drying time was 104 min; Under these conditions, moisture content of dry extract was 2.80% on average, the
transfer rate of polydatin was 92.55%, and the transfer rate of paeoniflorin was 94.77% on average, the composite score was 95.35 on
average, RSD = 0.42%. Conclusion The condition optimized by using response surface methodology is stable and reasonable, which
could guide industrial production and keep high transfer rate of effective component.
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Table 1 Results by different drying methods
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Table 2 Test design and result of response surface

G Allgh)  BIC Cmin  fUKEN RBIEBEY%  ABIEBEN G
1 2.0 (0) 110 (1)  120(1) 2.60 82.13 85.71 92.11
2 3.0 (1) 90 (1) 90 (0) 4.59 93.35 95.79 81.38
3 1.0 (-1) 90 (1)  90(0) 3.22 91.11 94.60 89.96
4 1.0(-1) 100 (0) 60 (—1) 4.70 93.02 95.42 80.64
5 2.0 (0) 100 (0) 90 (0) 3.08 93.64 95.91 92.62
6 2.0 (0) 100 (0) 90 (0) 3.06 93.04 95.29 92.46
7 3.0 (1) 100 (0) 60 (—1) 7.58 96.87 96.38 65.00
8 LO(-1)  110(1) 90 (0) 2.91 90.62 94.22 93.13
9 2.0 (0) 110 (1) 60 (~1) 5.02 93.19 95.09 79.18
10 1.0(-1)  100(0)  120(1) 2.73 86.60 88.35 92.42
11 2.0 (0) 90 (1) 60 (-1) 591 92.28 94.94 75.73
12 3.0 (1) 100 (0) 120 (1) 3.20 87.91 90.33 87.84
13 3.0 (1) 110 (1) 90 (0) 4.05 90.27 94.91 83.71
14 2.0 (0) 100 (0) 90 (0) 3.13 92.93 95.20 91.64
15 2.0 (0) 90 (1)  120(1) 3.00 87.82 91.59 90.37
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Table 3 Result of regression coefficient significance and analysis of variance

FHo CForm AmE B FfE P1H ¥ P gmE B FE PA
A 925.86 9 10287  69.86 0.0001 | A 60.19 1 60.19  40.88 0.0014
A 182.54 1 182.54  123.97 0.0001 | B? 4.98 1 4.98 338 0.1252
B 14.28 1 14.28 9.70 0.0264 | C? 167.37 1 16737 113.66  0.000 1
C 483.57 1 483.57 32840  <0.000 1 | %z 7.36 5 1.47
AB 0.18 1 0.18 0.12 0.742 1 | RPliRzE 6.82 3 227 840 0.1082
AC 30.60 1 30.60  20.78 0.006 1 | &fiiRz 0.54 2 0.27
BC 0.73 1 0.73 0.50 0.5127 | KA 933.22 14
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Fig.2 Response surface plot for effect of feeding rate, drying time, and interaction on comprehensive scores
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Table 4 Validation results of vacuum belt drying process LKA 3.0%0 45, Fahr o R R K2 4E 90%
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