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Drying Kkinetics and quality of Scutellaria baicalensis microwave-hot air
combined with drying

SHANG Tao, YUAN Yue-jin, ZHAO Zhe, XU Ying-ying
College of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China

Abstract: Objective To explore the optimal drying method of Huangqin (Scutellaria baicalensis) and study its drying characteristics
and kinetics, so as to provide basis for improving the drying quality of S. baicalensis. Methods The color and baicalin content of S.
baicalensis were determined by spectrophophotometric colorimetry and HPLC, and the drying time, color and content of baicalin were
used to analyze the effects of microwave drying, hot air drying and microwave-hot air combined drying on the quality of dried S.
baicalensis products, and the coefficient of variation method was used to score each index comprehensively, the better drying method
was determined. The effects of different microwave power densities (9, 12, 15 W/g), moisture content on wet basis at transfer point
(30%, 40%, 50%) and hot air temperature (50, 60, 70 ‘C) on the drying characteristics and kinetics of S. baicalensis were investigated.
Results Compared with microwave drying and hot air drying, the microwave-hot air combined drying of S. baicalensis had shorter
drying time, the minimum total color difference is 16.25 + 1.05, the highest content of baicalin and comprehensive quality evaluation
are (18.88 = 0.30)% and 88.16, respectively, indicating that the microwave-hot air combined drying could effectively improve the
drying quality of S. baicalensis. The drying time of S. baicalensis decreased with the increase of hot air temperature and first decreased
and then increased with the increase of moisture content on wet basis at transfer point and microwave power density. The Two-term
model can be used to describe the drying process of S. baicalensis. The D in microwave drying stage is 4.516 9 x 1077—7.699 9 x 1077

m?/s, and increases with the increase of microwave power density, which is much larger than that in hot air drying stage. Conclusion

HSEHEA: 2023-02-13

E&WH: EXARREESRBTE (51876109): Bei& #H 7 i FECH HAAWTRITE (227P012): BREGHHH 7754580 H AR
HRImE (213P016)

TEEEN: W %, WEotyid, FEMNFRLTEMN THE AL, E-mail: 987743297@qq.com

HBEES: W, WA, Bu2, W5 O REERI S TR . E-mail: 156709547@qq.com



© 4502 -

¢8R 2023F7H $54% B 1438 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

The microwave-hot air combined drying was more suitable for the drying of S. baicalensis, and could effectively improve the drying

quality of S. baicalensis, which provides theoretical basis and technical guidance for the application of microwave-hot air combined

drying technology of S. baicalensis and other Chinese medicinal materials.

Key words: Scutellaria baicalensis Georgi; microwave-hot air combined drying; coefficient of variation method; drying characteristic;

drying kinetics; drying quality
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Table 2 Effects of three drying technologies on color and baicalin content parameters of S. baicalensis slices

F #5770 L a b* AE TR /%
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PT 12 47.86+1.35 0.27+0.09 49.35+0.28 36.33+1.33 10.86+0.91
BT 72.3540.47 1.4740.11 50.0940.53 27.2740.35 16.05+0.85
Tl PR XU ) 70.41+1.00 2.68+0.14 64.85+0.44 16.25+1.05 18.88+0.30
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Table 5 Fitting results of three drying kinetics models at different drying conditions
- W Th A s HOR 2  RMSE —
Wy  JKE% /T
Two-term 12 30 60 0.9773 0.0310 0.0488 A4=0.1020, B=0.9805, k0=0.0033, £&1=0.2299
12 40 60 0.9784 0.0234 0.0484 A4=0.2121, B=0.8528, k0=0.0079, k1=0.2669
12 50 60 0.9886 0.0149 0.0338 4=0.4440, B=0.598 4, k0=0.009 4, k&1=0.3510
12 40 50 0.9807 0.0289 0.0401 A4=0.2262, B=0.8458, k0=0.0040, k1=0.2812
12 40 60 0.9784 0.0234 0.0484 A4=0.2121, B=0.8528, k0=0.0079, k1=0.266 1
12 40 70 09761 0.0251 0.0528 A4=0.2029, B=0.8649, k0=0.009 7, k1=0.2509
9 40 60 0.9828 0.0282 0.0408 A4=0.2148, B=0.8579, k0o=0.0056, k1=0.2339
12 40 60 0.9784 0.0234 0.0484 A4=0.2121, B=0.8528, k0=0.0079, k1=0.266 1
15 40 60 0.9724 0.0342 0.0463 A4=0.2778, B=0.7776, ko=0.0054, k1=0.413 8
Logarithmic 12 30 60 0.978 1 0.0323 0.0480 A4=1.0047, k0o=0.2200, C=0.0761
12 40 60 0.9700 0.0347 0.0562 A4=0.9406, k0=0.2254, C=0.1138
12 50 60 0.9076 0.1301 0.0964 4=0.8749, k0=0.1936, C=0.1530
12 40 50 0.9623 0.0597 0.0561 A4=0.9435, k0=0.2335, C=0.1240
12 40 60 0.9709 0.0347 0.0562 4=0.9470, k0=0.2140, C=0.1138
12 40 70 0.9708 0.0341 0.0584 A4=0.9614, k0=0.1922, C=0.1030
9 40 60 0.9687 0.0545 0.0550 4=0.9634, k=0.2254, C=0.1138
12 40 60 0.9709 0.0347 0.0562 A4=0.9471, k0o=0.2254, C=0.1138
15 40 60 0.9319 0.0896 0.0726 A4=0.9253, k0=0.3170, C=0.1292
Page 12 30 60 0.9595 0.0638 0.0652 ko=0.0896, n=1.4313
12 40 60 0.9158 0.1095 0.0955 k0=0.3029, n=0.4999
12 50 60 0.9680 0.0482 0.0567 ko=0.2346, n=0.4497
12 40 50 0.9080 0.1533 0.0876 ko=0.3563, n=0.3754
12 40 60 0.9158 0.1095 0.0955 k0=0.3029, n=0.4999
12 40 70 0.9221 0.0999 0.0953 ko=0.2664, n=0.5753
9 40 60 0.9204 0.1465 0.0878 ko=0.2987, n=0.4542
12 40 60 0.9158 0.1095 0.0955 k0=0.3029, n=0.4999
15 40 60 09195 0.1121 0.0789 k0=0.4017, n=0.3422
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Fig. 6 Comparison of simulated and tested values
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Table 6 Effective moisture diffusion coefficient at different drying conditions
W sh®, FeHds AR TR TR B TR B
(W-g™h IKE /% fE/C k D/(m%s™) R? k D/(m%s1) R?
12 30 60 0.2191 5.5555X1077 0.983 7 0.008 4 2.1172X1078 0.9747
12 40 60 0.209 3 5.306 0X 1077 0.976 3 0.0118 2.9920X 1078 0.997 4
12 50 60 0217 8 5.523 00X 1077 0.962 1 0.014 6 3.7020X 1078 0.987 8
12 40 50 02137 5.4173X107 0.976 6 0.004 3 1.0903X 1078 0.944 9
12 40 60 0.209 3 5.306 0X 1077 0.976 3 0.0118 2.9920X 1078 0.997 4
12 40 70 0.206 6 5.2373X1077 0.9679 0.0153 3.8896X 1078 0.997 5
9 40 60 0.1829 4.6374X1077 09729 0.006 7 1.701 4X 1078 09751
12 40 60 0.209 3 5.306 0X 1077 0.976 3 0.0118 2.9920X 1078 0.997 4
15 40 60 0.303 7 7.699 9X 1077 0.941 8 0.005 6 1.4250X 1078 0.9742
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