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Isothermal Moisture Absorption Law and Hygroscopic Heat of Four Kinds of Chinese Medicine Extract
Powders XIE Yin', HE Yan', ZENG Jin-di', ZHENG Long-jin', LUO Xiao-jian'>" (1. Jiangxi University
of Traditional Chinese Medicine, Nanchang 330006, China; 2. National Pharmaceutical Engineering Center for
Solid Preparation in Chinese Herbal Medicine, Nanchang 330006, China)

[ Abstract | Objective; To study on isothermal moisture absorption law and hygroscopic heat of Chinese
medicine extract powders, and inspect on water and energy changes during moisture adsorption process. Method ;
A static gravimetric method was adopted to obtain isothermal moisture absorption data of Rhei Radix et Rhizoma,
Angelicae Sinensis Radix, Astragali Radix and Chrysanthemi Flos extract powder under different temperatures. Six
kinds of moisture models ( GAB, BET, Henderson, Smith, Oswin and Halsey) were fitted with nonlinear
quadratic regression analysis to evaluate fitness of models, isothermal moisture absorption heat were calculated by
Clausius-Clapeyron equation. Phenol-sulfuric acid method was adopted to determine contents of polysaccharides
and oligosaccharides, which was taken as material basis for analysis of moisture adsorption behavior. Result; In
these 6 kinds of models, fitness of GAB model was the highest with R>=0.999 4 and the monolayer moisture
content increased with increasing of oligosaccharides content. Under different temperatures, when water activity
was smaller than a critical value, equilibrium moisture content declined with increasing of temperature, when
arrived at a certain water activity, there was a crossing point, then equilibrium moisture content increased with
increasing of temperature anomaly, corresponding water activities in crossing points of four extract powders were

0.75, 0.65, 0.68 and 0. 62, respectively. Hygroscopic heat and moisture content of each extract powder was
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closely related, and showed a downward trend with increasing of moisture content. Conclusion: By investigating
isothermal moisture absorption law of Chinese medicine extract powder, it can not only quantified adsorption ability
of the powder but also describe moisture adsorption process of powder’s physical condition. Compared with
traditional method of critical relative humidity, this way is more innovative and has theoretical guidance meaning

for production and storage problems of Chinese medicine.
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Table 1 Water activity of different saturated salt solutions under

different temperatures

o IR 431
o I

25 C 35 C 45 C
LiCl 0.114 0.108 0.103
MgCl, -6H, 0 0.329 0.318 0. 308
NaBr 0.575 0.548 0.523
NaCl 0.762 0.743 0.726
KCl 0. 855 0.822 0.791
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Moisture sorption isotherm curves of four kinds of Chinese medicine extract powders under different temperatures
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Table 2 Evaluation of different models for four kinds of Chinese medicine extract powders

. T/ : K : =] ij : I i : %TE
R RSS AlC R RSS AIC R RSS AIC R RSS AlIC
GAB 25 0.9996 0.50 2.57 1.0000 0.03 -12.25 0.9994 0.75 4.53 1.0000 0.04 -10.22
35 0.9999 0.16 -3.32 0.9997 0.50 2.51 0.9995 0.55 2.99  0.9996 0.56 3.13
45 0.9999 0.16 -3.16 0.9994 0.09 -6.21 0.9997 0.39 1.30 1.000 0  0.04 -10.09
BET 25 0.996 2 29.71 20.96 0.997 9 28.21 22.69 0.9899 11.66 16.28 0.9979 22.03 19. 46
35 0.9999 5.90 12.79 0.9997 3.29 9.96 0.9995 0.55 1.04 0.9997 3.27 9.92
45 0.9903 0.17 -4.80 0.9861 0.39 -0.76 0.9964 4.40 11.40 0.9828 0.42 -0.37
Halsey 25 0.9827 29.94 21.00 0.9824 27.62 20.59 0.9880 13.84 17.14  0.9857 22.60 19.59
35 0.9915 13.24 16.92 0.9935 9.9 15.50 0.9963 4.32 11.32  0.9937 9.70 15.36
45 0.996 8 4.56 11.58 0.998 3 2.30 8.17 0.9983 1.98 7.42  0.9986 1.97 7.38
Smith 25 0.9930 12.11 16.47 0.9951 7.64 14.17 0.9916 9.71 15.37 0.993 5 10.30 15. 66
35 0.9908 14.26 17.29 0.983 0 26.01 20.29 0.9742 30.19 21.04 0.9830 25.94 20. 28
45 0.9817 25.71 20.23 0.954 7 50.44 23.60 0.9483 61.78 24.62 0.9651 49.37 23.50
Oswin 25 0.994 0 10.30 15.66 0.9945 8.69 14.81 0.9819 2.89 19.20 0.9963 5.80 12.79
35 0.9989 1.74 6.78 0.9990 1.50 6.02 0.9994 0.76 2.60  0.9990 1.47 5.94
45 0.9998 0.28 -2.45 0.9998 0.34 -1.47 0.9966 4.09 11.04 0.9997 0.39 -0.73
Henderson 25 0.983 0 29.43 20.89 0.9862 21.71 19.39 0.9811 21.73 19.39 0.9824 24.83 20. 06
35 0.980 8 29.74 20.96 0.967 5 49.98 23.56 0.9537 54.09 23.95 0.967 9 48.96 23.45
45 0.966 6 46.81 23.23 0.9335 95.08 26.77 0.9165 99.71 27.01 0.936 2 90.40 26.52
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Table 3  Parameters of four Kkinds of Chinese medicine extract

powders after fitted by GAB model

=H T/°C my/ % C K
P 25 11.25 1.56 0.91
35 7.65 1.80 1.00
45 6. 46 2.16 1.09
ik 25 16.72 1.15 0. 87
35 13.95 1.24 0.94
45 9.92 1.31 1.03
Y| 25 21.88 0.82 0. 86
35 14.19 1.20 0.94
45 10.18 1.19 1.03
K #H 25 25.75 0. 69 0. 81
35 14. 87 1.45 0.92
45 12. 00 1.74 1.00
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