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[ Abstract] The moistening process of Rehmanniae Radix was characterized quantitatively by moisture phase,texture properties, and
component content based on water absorption kinetics and expansion kinetics. Non-linear fitting of water absorption kinetics and expan-
sion kinetics in the moistening process of Rehmanniae Radix was carried out. Low-field nuclear magnetic resonance and imaging ( LF-
NMR/MRI) technology was used to investigate the phase state and distribution changes of water during the moistening process. The
Texture Analyzer was used for the determination of texture properties. The correlations between water absorption rate, expansion rate,
water phase state, hardness, and compression cycle work of Rehmanniae Radix at different moistening time were analyzed. The results
showed that the water absorption kinetics and expansion kinetics of Rehmanniae Radix were in accordance with the first-order kinetics.

Moreover, the water absorption rate and expansion rate increased with the increase in temperature but decreased with the increase in the
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size of the medicinal materials. In the moistening process , the moisture was transferred from the outside to the inside,and the proportion
of the moisture phase changed significantly. Within 16 hours,free water increased from 0. 825% to 97. 7% ,while bound water decreased
from 99. 2% to 2. 33%. Within 28 hours , the texture properties, such as hardness and compression cycle work, decreased gradually with
the prolongation in moistening time. At 32 hours,water was evenly distributed throughout the whole medicinal material, and the texture
properties also tended to be stable. Pearson correlation bivariate analysis showed that moistening time, water absorption rate , expansion
rate, the relative content of free water and bound water, hardness, and compression cycle work were significantly correlated, suggesting
that water absorption kinetics and expansion kinetics, LF-NMR/MRI, and Texture Analyzer could directly and quantitatively characterize
the moistening process. This study is expected to provide a scientific basis for clarifying the scientific connotation of the moistening
process of Rehmanniae Radix.
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Fig. 1 Water absorption kinetics and expansion kinetics curves of Rehmanniae Radix (x+s,n=3)
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Fig.2 Water absorption kinetics and expansion kinetics fitted curves of Rehmanniae Radix
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Table 1 =~ Water absorption kinetics fitted parameters of Reh- Table 2 Expansion kinetics fitted parameters of Rehmanniae
manniae Radix during moistening Radix during moistening
BE/C IR it R*/% HE/C Bk T R*/%
10 KA =-0. 890exp(—x/21.574)+0.915  99.20 10 KB y=—1.204exp(-x/24.741)+1.227  99.57
PR y=-1.006exp( —x/21.415)+1.037  99.09 RS y=-1.300exp( —x/22.862) +1.335  99.26
MY y=-1.295exp(—x/17.715)+1.332  99. 16 /MY y=-1.578exp(—x/20.311)+1.598  99. 63
20 KB4 y=-1.005exp( -x/23.413)+1.029  99.18 20 KB4 y=-1.32lexp(-x/25.744) +1.354  99.10
R y=-1. 148exp(—x/22.965) +1. 167 99. 48 RS y=—1.482exp(—x/26.044)+1.502  99.63
/MY y=—1.643exp(-x/26.521)+1.674  99.59 M y=—1.95Texp(—x/26.283)+1.988  99. 64
30 KAY y=-0.970exp( —x/20. 356) +0.996  98.96 30 KR y=-1.33lexp(-x/23.171)+1.988  99.05
R y=—1.135exp(-x/18.983) +1. 166  98.97 RS y=—1.564exp(—x/21.704)+1.600  99.24
MBS y=—1.418exp(~x/18. 111) +1.446  99.26 MBS y=-1.829exp(—x/20.237)+1.872  99.23
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Table 4 Texture changes of Rehmanniae Radix at different moistening time (x+s,n=3)

T IS )/ h WERE/ ¢ R4 IEFR/ m) /g Zh1t/m) EE g
0 1 679£61 120. 606. 1 1 054+65 42.10%5. 1 1 64546
4 1 29681 52.20£3.2 561=14 32.00£3.2 1 444436
8 1 071+39 47.30+3. 4 398+12 18.80£2. 6 1 126+38
12 75467 23.80%5. 5 282+10 6.20+0. 57 82147
16 575+29 18.50+1.2 277+14 4.20+0. 99 525+35
24 422428 17.80=1. 1 156+7. 1 3.30=0. 64 46328
28 140+ 14 9.40£1.6 4212.8 1.90+0. 17 128+8.5
32 117£7.7 7.90+0. 78 38+0. 85 2.00+0. 13 107+7.1
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Table 5  Content changes of extracts and index components of

Rehmanniae Radix during moistening( x+s,n=3)

Fig.5 Texture curves of Rehmanniae Radix at moistening dif-

ferent time
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Table 6 Correlations between water absorption rate, expansion rate ,moisture phase state and texture properties

8 i Bt 1/ b 2/ % FERE/ % i D/%
0 84.44x1.2 1.60+0. 11 0.21=+0.33
4 83.97£1.9 1.47£0.24 0. 18=0. 63
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16 81.39+1.2 1.5320. 14 0. 19+0. 048
24 80. 52+0. 31 1.52£0. 34 0.20=0. 13
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32 81.54x1.1 1.51%0. 53 0.2120. 14
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