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Correlations between micromeritic primary propertis and hygroscopicity
of mixing powder of Sarcandrae Herba

WANG Jie, ZHAO Guo-wei, LIAO Zheng-gen, MING Liang-shan, LUO Yun, LI Zhe, XIONG Zhi-wei
Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Chinese Medicine, Nanchang 330004,
China

Abstract: Objective To investigate the correlations between micromeritic primary properties and hygroscopicity of mixing powder
of Sarcandrae Herba with soluble starch and microcrystalline cellulose (MCC). Methods Micromeritic primary properties and
hygroscopicity of the mixing powder which obtained by two prescriptions and four kinds of processes were determined. Particle size
(Dyg), specific surface area (SSA), pore volume (PV), and moisture content (MC) were used as evaluation indexes to study the
micromeritic primary properties of the mixing powder. Powder surface absorption rate constant (k), diffusion rate constant (ky),
equilibrium moisture content (EMC), and critical relative humidity (CRH) were used as the indexes to evaluate hygroscopicity of the
mixing powder. Regression analysis was applied to evaluating the correlations between micromeritic primary properties and
hygroscopicity of the mixing powder. Results For Sarcandrae Herba-soluble starch mixing powder, k; was positively correlated with
PV and was negatively correlated with Dqy; k, was negatively correlated with MC; EMC was positively correlated with PV and was
negatively correlated with SSA and MC; CRH was positively correlated with PV and was negatively correlated with the Dg,. For
Sarcandrae Herba-MCC mixing powder, k; was negatively correlated with Doy, SSA, and MC; &, was positively correlated with PV
and was negatively correlated with SSA and MC; EMC was positively correlated with MC; CRH was positively related with SSA, PV,
and MC. Conclusion Different excipients could lead to the different correlations between micromeritic primary properties and
hygroscopicity of the mixing powder of Sarcandrae Herba. This changes of the correlation may be caused by the differentiation
micromeritic primary properties of the excipients.

Key words: Sarcandrae Herba mixing powder; micromeritic primary properties; hygroscopicity; soluble starch; microcrystalline

cellulose; surface absorption rate constant; diffusion rate constant; equilibrium moisture rate; critical relative humidity
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Table 1 Micromeritic primary properties of raw material, excipients, and mixing powder (X s, n=3)

¥t Dy / pm SSA/ (m*kg ™) PV /(cm*kg ™) MC/ %
JI =5 IR 25 - Jky 45.44542.220 2473+ 5.1 0.78010.031 3.34740.058
Tl RS TR TR 154.185+1.608 53844128 3.60740.181 2.99140.085
ATHEPEER 20.044+0.062 386.7+11.6 1.38340.024 4.376+0.092
MCC 121.356+0.860 743.0% 6.1 3.6374+0.013 1.72140.058
A-1 31.538+0.614 3184+ 7.9 1.018+0.018 3.969+0.109
B-1 104.046 +0.370 428.6+ 3.9 2.830%0.023 4.328+0.060
C-1 105.047+0.374 440.1% 3.0 3.47440.395 4.050+0.042
D-1 114.262+0.626 498.8+ 7.0 3.16840.087 3.7324+0.135
A2 103.124+0.396 455.4+19.5 2.3494+0.030 2.4124+0.126
B-2 102.871+1.080 699.4+13.0 3.4854+0.100 3.066+0.038
C-2 104.579+1.738 5777+ 6.9 4.61140.060 5.50540.046
D-2 136.975+0.591 5554+ 9.4 3.265+0.060 2.43340.031
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Fig. 1 Hygroscopic curves of eight kinds of mixing powder
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SRR (R R . Higuchi R, LT
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Table 2 Evalution parameters of hygroscopicity of mixing
powder of Sarcandrae Herba

FE i k k EMC /% CRH / %
A-l 1.103 0.043 204210 75.68
B-1 0.029  0.028 17.719 8 72.37
C-1 0.446  0.041 18.793 9 75.92
D-1 0.153 0.047 17.4372 73.45
A2 1.013 0.046 16.2332 64.56
B-2 0.044  0.040 16.059 0 72.74
C-2 0.041 0.041 13.586 1 70.65
D-2 0.057  0.057 16.314 4 72.18

x3 REWH 6 MEKFRABSHR

Table 3 Fitting effect of six kinds of hygroscopic mathematical models of mixing powder

bt VPR RIRZTRE Higuchi JFE R POTRE O WUREA Logarithmic Fi%Y
A-1 R 0.976 0.913 0.742 0.979 0.998 0.967
RSS 14.812 53.184 158.239 13.004 0.828 19.973
B-1 R 0.986 0.930 0.810 0.980 0.995 0.948
RSS 7.595 38.612 104.393 10.096 2.885 28.430
C-1 R 0.965 0.897 0.740 0.974 0.998 0.980
RSS 17.568 51.458 130.177 12.991 0.645 9.756
D-1 R 0.984 0.948 0.837 0.988 0.995 0.940
RSS 8.171 26.319 83.314 6.145 2.486 30.636
A-2 R? 0.966 0.858 0.545 0.968 0.999 0.975
RSS 12.185 50.661 161.967 11.395 0.399 8.852
B-2 R? 0.984 0.931 0.770 0.980 0.997 0.958
RSS 6.479 27.924 92.665 7912 1.151 16.877
C-2 R 0.984 0.957 0.789 0.990 0.998 0.067
RSS 4.926 13.227 64.195 3.155 0.651 9.976
D-2 R 0.962 0.823 0.479 0.979 0.997 0.968
RSS 14.469 67.312 198.651 7.835 1.170 12.162
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x4 BREMBITEENESE
Table 4 Double exponential fitting equations
of mixing powder

P SRS 7 F
A-1 F=20.421—2.011 ¢ "'®'—16.159 ¢ %"
B-1 F=17.720—8.35 ¢ "021—g8 292 ¢ 0028+
C-1 F=18.794—7.032 ¢ "#'—11.667 ¢ %"
D-1 F=17.437—8.116 ¢ *'3'—8.116 ¢ "
A2 F=16.233—2.321 ¢ 1013/— 3 408 ¢ 004"
B-2 F=16.059—4.726 ¢ *0*'—9 615 ¢ 004!
C-2 F=13.586—4.595 ¢ "041/—7.984 ¢ 00411
D-2 F=16.3144—6.637 ¢ *%7'—7.72 ¢ 007"
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x5 WEMSHEMEFEKXERBRENGITSH
Table 5 Evaluation on correlation between hygroscopic
parameters and micromeritic primary properties

FSES k k EMC CRH
Dgy  M-1 -0.024 — — -0.063
M-2  —0.017 — — —
SSA  M-1 — — -29.494 —
M-2 3565 —0.026 — 29.442
PV M-1  453.036 — 852.439 3 760.228
M-2 — 1.802 — 800.301
MC M-l — -0.028  —2.283 —
M-2 -0.14  -0.003  —0.882 0.115
3 it
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