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ABSTRACT: AIM To clarify the mechanism of softening through researching the changes of water and physical
properties of Astragalus membranaceus ( Fisch.) Bge var. mongholicus ( Bge.) Hsiao during softening process.
METHODS A. membranaceus had its model of water absorption kinetics builded by the conduction of water
absorption kinetics for non-linear fitting curve, and its water phase change and water distribution state determined
by low-field nuclear magnetic resonance and magnetic resonance imaging technology ( LF-NMR/MRI). The
correlation among the following variables were analyzed as well: softening time, water absorption, LF-NMR
parameters, and texture characteristics determined by texture analyzer. RESULTS A. membranaceus found its

water absorption kinetics during softening process conforming to one order kinetics equation of good result of
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nonlinear fitting processing and greater than 97.7% coefficient, under which more significant changes of water
absorption were noticed due to the higher moistening temperature and smaller grade of medicinal materials. Under
the temperature of 30 °C , A. membranaceus had its time to reach the internal and external consistency for the large,
medium and small grades at 14 h, 12 h, and 8 h, respectively; and the water absorption rate during moistening was
46.83% , 42.03% , and 35. 54% , respectively. The relaxation time T, prior to moistening and post moistening were
determined to be mostly between 0. 1-10 ms and 10—1 000 ms, respectively. MRI images revealed the diffusion of
water from outside to inside, and thorough water infiltration inside of A. membranaceus at 12 h. A. membranaceus
had its hardness, compression cycle work, viscosity, tackiness and adhesion reduced by 67. 7% , 68. 6% , 86.3% ,
89.3% and 73. 3% after the first 8 hours moistening, respectively; and its texture properties remained stable due to
the consistent internal and external hardness of the medicinal materials from 12 h to 24 h, which is the same result
according to the previous industry experience. Meanwhile, the moistening process brought changes to the flavonoids
of A. membranaceus as the flavonoid glycosides hydrolyzed to the corresponding flavonoid aglycones was detected.
CONCLUSION The combination use of water absorption kinetic model, LF-NMR/MRI and texture analyzer
provides the scientific basis of the principle of A. membranaceus during softening process.

KEY WORDS: Asiragalus membranaceus ( Fisch.) Bge var. mongholicus (Bge.) Hsiao; soften; water absorption

kinetics; low-field nuclear magnetic resonance ; magnetic resonance imaging; texture analyzer
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Fig. 1 Kinetic curves for water absorption of the same grade at different temperatures
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Fig. 2 Kinetic curves for water absorption of different grades at the same temperature
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Fig.3 Water absorption Kkinetics for fitting curves of A. membranaceus
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Tab.3 Physical property parameters for A. membranaceus during softening process
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