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Influence of superfine grinding on physicochemical properties of Drynariae Rhizoma

LIAO Zheng-gen, CHEN Xu-long, ZHAO Guo-wei, ZHU Jing-yun, LIANG Xin-li, ZHONG Shao-jin,
CAO Yun-chao

Key Laboratory of Mordern Preparation of Chinese Materia Medica, Ministry of Education, Jiangxi University of Traditional
Chinese Medicine, Nanchang 330004, China

Abstract: Objective Comparing the powder characteristics and dissolution rate between common powder and micropowder of
Drynariae Rhizoma to provide experimental evidence for the micropowder application and the control of paticle size. Methods
Particle size and distribution, hygroscopicity, and powder morphology of the powder characteristics and dissolution behavior were
used to evaluate the impact of particle size on powder characteristics and dissolution of Drynariae Rhizoma powders. Results
There were significant differences between common powder and micropowder in powder characteristics and dissolution rate. In
addition to the micropowder III, the dissolution rates and the concentrations of naringin in micropowders were higher than those in
the common powder of Drynariae Rhizoma. Conclusion An appropriate degree of micronization is helpful for the dissolution of
the active components in Drynariae Rhizoma and the application of micronization technology to Drynariae Rhizoma is feasible. The
particle diameter (Dg,) of the micropowders should be controlled in 61.4—23.5 pm.
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Fig. 1
ultrafine powder I (B), ultrafine powder II (C), and
ultrafine powder III (D) of Drynariae Rhizoma
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Fig.2 SEM of fine powder (A), ultrafine powder I (B),
ultrafine powder II (C), and ultrafine powder III (D)
of Drynariae Rhizoma
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Table 1 Repose angle and bulk density of Drynariae
Rhizoma powder (x s ,n=3)

A 6/(°) HE#E/(grem ™)
a5y 42.799+1.014 0.573£0.030
ok 1 43.59240.981 0.55840.003
ok 10 45.071+1.225 0.38840.003
ok 11 46.419+2.013 0.355+0.019
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Fig.3 Curve diagram of moisture absorption

of Drynariae Rhizoma powders
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Table 2 Regression analysis of moisture absorption data of Drynariae Rhizoma powders

e Wit T Wi T % R WIUHT R /(g-h ™)
) ©=—0.001 2 #+0.203 5 t+4.503 8 0.962 1 v=—0.002 4 t+0.203 5 4503 8
ok 1 ©=—0.001 1740.191 1 t+4.658 2 0.949 9 v=—0.0022 t+0.382 2 4.658 2
it 10 ©==—0.001 3 7+0.220 5 t+3.575 6 0.9532 v=-—0.002 6 t+0.441 0 3.5756
ok 111 ©=—0.001 3 7+0.2144 t+3.2850 0.9558 v=—0.002 6 t+0.428 8 3.2850
2.5 BREAM R  AR R E RN E
2.5.1 (M4 Mkl Alltima™ Cig (250
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Fig. 4 HPLC chromatograms of naringin reference

substance (A) and sample (B)
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Fig. 5 Dissolution curves of naringin

from Drynariae Rhizoma in water
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Table 3 Comparison of dissolution parameters

r/min. REFO RRESARIL 6 4, 23BN 6 D VB
FRT IR, SRR, i BEERE T N ;
> 1(\)\ 20. 30. 40. 60 min FERERAXFF 1 mL, 415 827 1483 06621 09993
UM R S AR K, R 045 pm AL
SN, B, VEAMR G, ke PO 272 436 07087 09974
[, DLRETTRLE LA AR A SRR . ] BOPID 6300939 09262 09933
BRI L, SR E S, ok 111 17.22 26.34 0.862 2 0.996 8
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Table 4 Variance analyses on dissolution parameters
S T3 ZERUR B2 J5 A H Vg F i W
ts0 2H [i) 685.383 3 3 228.461 1 29 786.320 0 P<0.01
HN 0.153 4 20 0.007 7
o ZH 1) 15787190 3 526.239 8 3005.982 0 P<0.01
HN 3.5013 20 0.175 1
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