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Influence of ultrafine grinding on micromeritic properties of Zhengfupian
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Abstract: Objective To study the effect of ultrafine grinding on the micromeritic properties of Zhengfupian (steamed pieces of
Aconiti Lateralis Radix Praeparata) and provide the basis for its preparation and quality control. Methods Three kinds of
Zhengfupian powders were prepared by ultrafine grinding mill. Their micromeritic properties, including size distribution, surface area
and porosity, flowability, scanning electronic microscope, infrared spectrum, moisture absorption and dissolution rate were detected.
Then the effects were comprehensively analyzed. Results With the increasing of grinding time, the powder’s particle size decreased,
morphology and structure tended to be uniform, the specific surface area and porosity increased, the particles assembled easily, the
compressibility and the angle of repose increased, the dissolution rate increased dramatically, and there were no significant changes in
the infrared spectrum and moisture absorption. Conclusion As the micromeritic properties and dissolution rate of Zhengfupian are
considered, Zhengfupian’s ultrafine grinding time should be controlled at about 25 min, particle size dj ¢ should be around 100.46 pm.
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Fig. 1 Particle diameter distribution of Zhengfupian
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F1 NEITWNEER (X £s,n=3)
Table 1 Determination of size distribution (X *s, n =3)

FE a2 7R do.1/um dos/nm dpo/um Span i
ok 19.618+0.094 87.666+0.793 196.944+3.945 2.02240.074 PRI
ok 1 10.00740.077 53.186+0.155 126.468+0.792 2.190+0.008 Hg
ok 7.076£0.026 40.1861+0.136 100.45740.401 2.32440.001 PRI
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Fig. 2 Adsorption-desorption isotherms of Zhengfupian

powders

T2 LERERSHBEMNEER (X £s,n=13)

Table 2 Determination of surface area and porosity (X xs, n=3)

4% BET WEHEA/(m>g™)

Langmuir LE R IR/ (m>g ™)

TS ALARY (mm’ g ) P2 B LA /nm

ok 0.689 7+0.128 4
ok 1 0.8528+0.046 5
ok 10 1.118 940.036 8

0.958 61+0.188 8
1.189240.074 0
1.666 31+0.023 2

12.996 7+0.315 3
14.729 94+0.462 8
24.3242+0.1852

2.23554+0.362 7
3.13754+0.072 8
6.8050+0.275 8
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Table 3 Determination of density, compressibility, and angle of repose (X *s, n=3)

iRl Fa s 1 /(gmL ™" PR HE/(gmL ™) FE4i /% /(%)

Wk 0.656+0.067 0.908+0.110 27.75 45.000+0.707
ok 1 0.526+0.032 0.88610.084 40.63 52.100+0.224
ok 11 0.450+0.014 0.856+0.083 47.43 52.500+0.354
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Fig. 3 IR spectrograms of Zhengfupian powders
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Table 4 Regression analysis on moisture absorption data of Zhengfupian powders (X £s, n =23)

21 51 W i 7 1% W o 26 5 WARAIEE/(gh ™) IR/ (g+h )
Hokr »1=-0.0011#,°+0.167 4 t,+3.403 2 v =—0.002 2 t;+0.167 4 3.403 2 -0.002 2
TR 1 1»=-0.0012 £,°+0.180 0 /,43.223 4 v,=-0.002 4 ,+0.180 0 3.223 4 —0.002 4
WL y3=-0.00124°+0.1752 1,+3.451 9 v;=-0.002 4 £;+0.175 2 34519 -0.002 4

TN B /N T 0, U0 BRI 24 i ] (4 14 1
PN o IRHR v=0 I, WIRIAETHr, e
TR ITREVE R TR, WP I (R N g o (76
h) >S5k 1 (75h) >5kr 11 (73 Do BERHZER Aok
PRI TR, DU PR 22, W] B R AR AR AR )N,
SRAM T FR URE B T AT B R R K A B B
2.8 HPLC JUE 4 MR E 27755

281 MiE&AfE 4% A 4 Phenomenex Gemini
Cig ¥F (250 mm X 4.6 mm, 5 um); WiEhAH: Z.H%5-0.04
mol/L FAMRECAE QRZ M pH (542 10.0) 1 © 3
A, ZE-0.04 mol/L BEMRALV I (R &M
pH % 10.0) 65 : 35 & B AH, FHEVENE: 0~20 min,
90%~78% A; 20~30 min, 78%~63% A; 30~40
min, 63%~52.5% A; 40~45 min, 52.5%~48% A;
45~65 min, 48%~40% A; 65~75 min, 40%~25%
A; 75~80 min, 25%~5% A; R 235 nm;
PRFRGE 0.8 mL/min; A4 30 °C; #EFfHE 10 pL.
kLA 6.

2.8.2 RGN EIR KSR RBOR
SRR A F R Sk R R R I VR 1 Sk S
YR SR 3T BT 10 mL A B AR, i R -
ERIR (100 : 0.05) HAEWEMIF e, 3R>
W4 40.4. 10.9. 43.2. 10.0 pg/mL R} SAR
i 0.22 pm TAALIEEE, BEAT .

t/min

LA T 5 S Ui 2- K PRI Sk JUi 3- 2 B 5 Sk J5Uik
4= ik
1-benzoylmesaconine 2-benzoylaconitine 3-benzoylhypacoitine
4-hypaconitine
Blo RAEMBMAR (A) MHXRZRR B) B HPLC
Fig. 6 HPLC of mixed reference substance (A) and
sample (B)

2.83 LAt g BERA AR 35
i) 411 g, FEwoe, BEREMBIRT, skl
1.5mL, FZMARNE-ERON (101D BEEH
W 25 mL, FRoEiE, HAELAH (D)2 300 W, i
R 40 kHz, JKIEAE 25 ‘CLLF) 30 min, JiZ4,
R i, HmWE-BER R (10 D RA AN



« 1906 ° 32X

Chinese Traditional and Herbal Drugs 55 46 % 25 13 8§ 2015 7 B

SEIRAR IR, B8, DRIt o R S S8 10 mL,
TH B RSO R 2R, SRR B N e A -
FgE (10 1) AR 3 mL %f#, i 0.22 pm ffL
P, BT
2.9 3 FEM A HMRAHE R E

K HHAEDNGE 3 Mok AR HFE s &L 900 mL
S WA ZE K, AN AR, (37
0.5) CLri# 0.5 h, YA AT HAZ E 7E 100 r/min.
KEROR A HERIFREL 6 45, 463 9 ¢, “PATHEN 6 4
WA, 225 F 5 15, 30, 45, 60, 90 4351 5E fi
SENTECRE 1 mL, 3 0.22 pm PFLUENE, B80T
N TR TR O A, 21 “2.8.17 TH(0 1% 4 Al 52
AU THIAR VT 5545 B IR) A R AR HH R . 2l R
Wehsk, giRIE 7. R 7 Al ZER A OR
T1 PR 2K R R 1% S JRU 4 FR I VR 1% Sk SR s o
WK, ATREE TR PR, kRS LR
FEREOR, AFAIH R 5 45 A oA S R IR 4 i R 5 |
), 52 FlE 2 Hr LRI RS FLRRE W 1K
515
3 it

YIRHER SRR, SRR S ) “ P
TRAZ X -GG AR AN DX P48 X R X 4 NB B

1109 —a H

1004 :k gi’g {I A
90+
80

704

BB /%

60

504

40
1107

100- o

— B \\
of —a
80

70 -— 4

BBV A%

60 l———l—/—’_.\-',//’_’))J

504

40

0 20 40 60 80 100
t/min
7 EMEMRPEREH S KRR A) FERREBRRS
LI (B) fEKFRYAH i
Fig. 7 Dissolution curves of benzoylmesaconine (A) and

benzoylhypacoitine (B) of Zhengfupian powders in water
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