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Physicochemical properties and in vitro dissolution behavior of active ingredients
in ultrafine powder of Eucommia ulmoides
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ZENG Hong
School of Medicine, Jinggangshan University, Ji’an 343009, China

Abstract: Objective Comparing the differences about physicochemical properties and in vitro dissolution behavior of active
ingredients between ultrafine powder and common powder of Eucommia ulmoides to provide the experimental evidence for the
ultrafine powder application and the control of particle size. Methods Ultrafine powders were produced by using ultra mill. Particle
size, cell wall breaking rate, morphology, and dissolution were used to evaluate the effect of particle size on microcharacteristic and
dissolution behavior of powders of E. ulmoides. Results There were significant differences between ultrafine and common powders
of microcharacteristic. The extraction rates and dissolution rates of the active ingredients of ultrafine powders were higher than those of
common powders. Conclusion An appropriate degree of superfine grinding can increase the wall-breaking rate and promote the
dissolution of active ingredients of E. ulmoides, and the dissolution medium has an obvious influence on the dissolution rates. The
application of ultrafine grinding technology to E. ulmoides is feasible.
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Fig. 1 Microstructure of silk gum of common powder (A), 42 Hz powder (B), sclereids of common powder (C), and 42 Hz

powder (D) of E. ulmoides
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Fig. 2 SEM photographs of common (A), 60 Hz ultrafine (B), 42 Hz ultrafine (C), 23 Hz ultrafine (D) powders of E. ulmoides
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Table 1 Measurement on repose angle and heap density of
powders of E. ulmoides (n = 3)

MRS RIEA/C) pl(gem™)

A 39.35740.612 0.239+0.002
60 Hz ¥} 14 42.58140.470 0.217+0.005
42 Hz ¥k 43.51740.502 0.201+0.003
23 Hz #Hk 44.52240.480 0.194+0.002
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WAL 5 mL & 20 mL S, NS E A
BI#3). Co ¥ 17.187 5 ug/mL CR§%5 & H C, ¥
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Fig. 3 HPLC of PDG reference substance (A) and sample
(42 Hz ultrafine powder, B)
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Table 2 Comparison on ultrasonic extraction and reflux extraction of different size powders of E. ulmoides

‘ . N BRI [EIP/R7I

ik T i e HRE | REAEY WA,
EL UL RN 20 0.219 74 0.242 81
W1 A4 40 0.240 81 0.241 81
RLBGIR LN 60 0.248 83 0.254 86
60 Hz H1Hck 14 20 0.255 86 0.273 92
60 Hz B 1 40 0.274 92 0.277 93
60 Hz HHHCk; A 60 0.268 90 0.283 95
42 Hz @k 14 20 0.277 93 0.295 99
42 Hz RN A 40 0.293 99 0.277 93
42 Hz JBHON A 60 0.297 100 0.297 100
23 Hz RN A 20 0.269 90 0.282 95
23 Hz @k 14 40 0.276 93 0.286 96
23 Hz A4 60 0.262 88 0.280 94
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Fig. 4 Relative cumulative dissolution rate of simulated
intestinal fluid (A), simulated gastric fluid (B), and distilled
water (C) of different powders of E. ulmoides
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