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Mechanisms of the Quality Changes of Polygonati rhizoma Processed by
Steaming-drying Cycles

YU Zicong FAN Liuping’
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] This study aims to investigate the effects of steaming-drying cycles on the quality changes
of Polygonati rhizoma and optimize the processing technology to enhance its application value.[Method] Slices
of Polygonati rhizoma processed by 0~5 steaming-drying cycles were prepared. The drying rate and drying
kinetics during the drying stage after each cycle were analyzed, and a drying model was fitted. Changes in color
difference, appearance, hardness, and mass fractions of polysaccharides, reducing sugars, polyphenols,
flavonoids, saponins, and calcium oxalate raphides were measured. [Result] The number of steaming-drying
cycles significantly affected the quality of Polygonati rhizoma. The drying rate decreased as the drying time
increased, conforming to the Modified Page model, while the water activity reduced. As the number of steaming-
drying cycles increased, the sample microstructure was disrupted, which promoted the release of active
substances. The mass fractions of saponins, flavonoids, and polyphenols in the C4 group increased by 161.28%,
67.15%, and 417.93%, respectively, compared with those in the CO group. Non-enzymatic browning reactions led

to increased color difference and significantly decreased mass fraction of calcium oxalate raphides, which
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reduced oral irritation. Although the mass fraction of polysaccharides declined during processing, the C4 group

exhibited 5.15% higher polysaccharide retention rate and 141.63% lower hardness than the C5 group.

[Conclusion] The processing with steaming-drying cycles significantly improves the quality of Polygonati rhizoma.

The processing method of four steaming-drying cycles demonstrates outstanding performance in releasing active

substances, preserving polysaccharides, and controlling hardness, showing broad application prospects.

Keywords: Polygonati rhizoma processing; processing with steaming-drying cycles; quality change; drying
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Fig. 1 Water mass fraction-drying time curves of Polygonati rhizoma

slices during processing with steaming-drying cycles
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Table 2 Mathematical models of drying dynamics and fitting results

TR A FR T 2 % Co Cl1 Cc2 C3 C4 Cs

Ryse 0.014 31 0.012 39 0.001 02 0.001 47 0.000 36 0.000 34

Lewis R 0.950 32 0.960 22 0.984 40 0.979 21 0.990 03 0.988 56

k 0.270 99 0.517 38 0.582 04 0.599 93 0.840 94 1.171 04

Ryse 0.000 72 0.000 34 0.000 46 0.000 04 0.000 03 0.000 35

R’ 0.992 93 0.997 08 0.992 96 0.999 46 0.999 19 0.988 43

Page k 0.082 88 0.118 52 0.517 78 0.502 29 0.884 21 1.174 67

n 1.989 77 1.993 81 1.160 22 1.255 42 0.879 73 0.949 36

Ryse 0.000 37 0.000 20 0.000 43 0.000 03 0.000 03 0.000 08

R’ 0.996 38 0.998 30 0.993 39 0.999 60 0.999 22 0.997 39

Modified Page o 0.943 42 0.959 10 0.954 57 0.967 85 1.034 52 2.888 40

k 0.054 34 0.093 13 0.467 29 0.466 37 0.921 92 232272

n 2.262 08 2.164 08 1.232 97 1.312 06 0.853 14 0.511 67

Ryse 0.000 72 0.000 34 0.000 46 0.000 04 0.000 03 0.000 35

Overhulis R’ 0.992 93 0.997 08 0.992 96 0.999 46 0.999 19 0.988 43

k 0.286 05 0.343 12 0.567 03 0.577 83 0.869 46 1.184 77

n 1.992 46 1.994 96 1.160 28 1.255 47 0.879 73 0.949 42

Ryse 0.007 95 0.007 34 0.000 62 0.000 39 0.000 08 0.000 39

Henderson and Pabis R? 0.962 41 0.977 33 0.990 50 0.994 41 0.997 86 0.987 21

o 1.266 64 1.330 46 1.104 47 1.169 08 0.890 72 0.986 32

k 0.354 93 0.459 25 0.639 83 0.693 58 0.749 60 1.156 02
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Fig. 4 Changes in moisture distribution of Polygonati rhizoma slices during processing with steaming-drying cycles
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