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Optimization of belt vacuum drying process for Chuanhu Qutong Granule extract
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Abstract: Objective To optimize the drying process of Chuanhu Qutong Granules extract using belt vacuum drying process. Methods
By combining single factor test method and response surface methodology, four influencing factors were determined to investigate the
relative density of the extract, track speed, two-stage heating temperature, and fabric speed. The Hassan method was used to normalize
the comprehensive scores of the dry extract transfer rate and emodin transfer rate as the evaluation indicators to optimize the belt
vacuum drying process of Chuanhu Qutong extract. Results The optimized process parameters were relative extract density of 1.26,
track speed of 110 mm/min, two-stage heating temperature of 95 °C, and fabric speed of 1.7 L/h. Conclusion The vacuum belt drying
process obtained has the advantages of short time consumption, high efficiency, stable process, and strong operability, providing support
for the research on the drying process of Chuanhu Qutong Granules extract.
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Table 1 Effects of different densities on OD

FHX 25 B OD 14
1.18 0.621
1.21 0.732
1.24 0.864
1.27 0.821
1.30 0.708
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Table 2 Effects of different temperatures on OD

2 BInAIRREIC OD fH
85 0.646
90 0.778
95 0.818
100 0.784
105 0.743
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Table 3 Effects of different track speeds on OD

J& 473 2R (mm-min~T) oD 18
90 0.501
100 0.720
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120 0.633
130 0.439

IR B A ML AN, IMTIE R OD {E AR,
A AR RHE R 18 = T BUE W EVRHERE, R
YRR S S IE &, IERIIEHR, KR
MR EER, FNTEREWEDK DRI, AFT
JREEHIRL T2,

x4 TREIHRHEERT OD ERF/
Table 4 Effects of different fabric speeds on OD
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Table 6 Response surface test scheme and results
R A B/(mm'minY) CIC DI(LhYy FREHEBR/% KEREBRY% ODIHE
1 -1 1 0 0 79.8 78.6 0.456
2 0 0 -1 -1 68.8 717 0.107
3 1 0 0 1 76.6 743 0.300
4 0 1 0 -1 84.7 81.2 0.598
5 0 0 1 -1 70.0 711 0.118
6 1 -1 0 0 74.4 74.9 0.28
7 1 0 1 0 82.1 79.6 0.518
8 0 1 0 775 845 0.524
9 -1 0 0 -1 87.8 80.1 0.618
10 0 -1 0 -1 78.1 719 0.245
11 1 0 0 70.2 75.4 0.200
12 0 0 -1 1 66.4 68.6 0.000
13 -1 -1 0 0 718 76.2 0.252
14 -1 1 0 79.5 77.0 0.413
15 0 1 0 1 72.8 69.8 0.109
16 -1 0 0 1 718 69.9 0.104
17 -1 0 1 70.1 71.4 0.127
18 0 0 0 92.2 91.8 0.964
19 1 0 0 -1 705 711 0.126
20 0 -1 -1 0 81.1 82.1 0.555
21 -1 0 1 0 80.1 81.3 0.52
22 0 0 0 0 90.2 92.1 0.932
23 1 0 -1 0 77.9 80.2 0.455
24 -1 0 -1 0 74.4 79.7 0.371
25 0 0 1 1 75.9 723 0.234
26 0 0 0 0 88.7 86.8 0.794
27 0 0 0 0 89.8 89.2 0.865
28 0 1 -1 0 81.2 775 0.452
29 0 0 0 0 87.8 89.7 0.837
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Ko BT AT RN AT LA S IR Aip 548 =
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Table 7 Response surface quadratic regression model

analysis of variance

JIERIE SFITR BB U7 F P
il 1.831 14 0131 6.687 0.0005
Xa 0.016 1 0.016 0.832 03771
Xs 0.018 1 0.018 0.929 0.3515
Xc 0.012 1 0.012 0.638 0.4378
Xp 0.073 1 0.073 3748 0.0733
XaXe 0.020 1 0.020 1.031 0.3272
XaXc 0.002 1 0.002  0.095 0.7630
XaXo 0.118 1 0.118  6.049 0.0275
XBXc 0.011 1 0.011 0585 0.4570
XBXD 0.034 1 0.034 1759 0.2060
XcXo 0.012 1 0.012 0.636 04386
Xa? 0.356 1 0.356 18.200  0.000 8
Xp2 0.352 1 0.352 17.987  0.000 8
Xc? 0.331 1 0.331 16.922 0.0011
Xp? 1.164 1 1.164 59.480 <<0.0001
% 0.274 14 0.020

=
o

AT 0.255 0.025 5300 0.0611
iR ZE T 0.019 4 0.005
SR 2.105 28 0.131

R?=0.8699, R%q=0.7398
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Ao R FH i SR TRV 0T 25 R 4 RO B T T
SHHTRAL, AR SERR A A AR = A, B IE
1 T2 AR B R 1.26, EAHTEE 95
mm/min, 3 2 BN#REA 110 °C, fikhEER
1.7 Lhhe ZARA0E I T 24T E i i
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v
<)

1 R RIS R

Fig. 1 Response surface test results

* 8 IIFRIEER
Table 8 Validation test results

fits TREEER% KEREEFE% ODH
210416 90.9 90.0 0.902
210419 90.2 89.2 0.873
210423 89.6 90.4 0.886

TR, BEAR, WAL, AR R
w, THRLIZHAEH, RET, WTRUNT R
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