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Preparation and physicochemical properties of three kinds of superfine powder
of Chinese materia medica
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Abstract: Objective To prepare the three kinds of superfine powder of Fritillariae Thunbergii Bulbus (FTB), Gastrodiae Radix
(GR), and Rhodiolae Crenulateae Radix et Rhizoma (RCRR) and compare the differences of their physicochemical properties in
different patical diameters of Chinese materia medica (CMM) powder. Methods The superfine powder of FTB, GR, and RCRR
was prepared to investigate the powder characteristics for the particle diameters, powder morphology, liquidity, and hygroscopicity.
Furthermore, the ethanol extract and the effective ingredient content were quantified to evaluate the impact of particle diameters on
the physicochemical properties of FTB, GR, and RCRR. Results There were differences between the common and superfine
powder in physicochemical characteristics. With the decreasing of particle diameters of FTB, GR, and RCRR powder, both the
specific surface area and the moisture increased while the liquidity decreased slightly. The alcohol soluble extract and effective
ingredient content increased. Conclusion After superfine grinding, the powder properties of FTB, GR, and RCRR superfine
powder are changed, the dissolution of effective ingredient is promoted, which provides the experimental references for the further
study on the superfine powder of CMM.
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W7 VLBE Fritillariae Thunbergii Bulbus« K bk
Gastrodiae Rhizoma R4 5. K Rhodiolae Crenulatae
Radix et Rhizoma G777 5 WL, So AP
L, ZRMRTICAE 302 P Bt B E W 2R e I 2 )
ey ChEZi) 2010 FR. DUREZEH (k5
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WA #%, Millennium 32 TAFul, 3€E Waters A ) )
W EEE (HA Olympus A a]D; oGk 5t
ASC CERIMEIRR S SO AR AT PR ] ): Novad200e L1
N ALBREE 43 M4 (3€[E Quantachrome 24 7] ); S4800
Ao R T 2Bt (HK Hitachi 2 7)),

2 FAESER
2.1 HAMRMAHEIE &

W DUREL RIBRFI LT 56 R IR de 40 K 32 DY )1 42 %
D7 2VAT RS w4 BEAVADE 1 T 20 0% . W
DURE 10 kg &850k THYE. TG, AR #E],
TERE R AR DR, Kl DUBERY 8, 07 H £
80 H, REMWEILNE, HBRIEMIEEA L, 15932
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Fig. 1 Microscopic photo of FTB, GR, and RCRR in different partical diameters
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Fig.2 SEM of FTB, GR, and RCRR in different patical diameters
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Fig.3 Particle diameter distribution of fine powder, E%ﬂﬂj@ %\ﬁi*j}ﬁﬁ’\]@zd\, MRS N %%%Dg_%
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Table 1 Comparion on particle diameters and powder characteristics of three kinds of CMM powder

2500 IR I (8.56 £0.23) %,
(10.83+0.67) %F1 (23.444+1.78) %t Bk 11

FE S Dyp/pm  Dsg/pm Doy /pm LM / (m>g ) HESE /(gem®)  KIEA /(O)
WLRE 4 10.01 54.87 158.65 0.388+0.012 0.762+0.027 43.83+0.98
ok 1 7.94 36.46 96.29 0.51240.021 0.75340.035 45.40+0.87

ok 11 5.45 27.83 49.71 0.596+0.017 0.641+0.023 4521%1.11

TR i 84.91 157.10 231.38 0.403+0.015 1.035+0.044 28.49+0.67
ok 1 40.80 117.76 223.46 0.557+0.024 0.825+0.038 36.65+0.59

ok 10 14.78 57.63 136.93 0.626+0.033 0.791£0.041 37.2940.93

25 i) 56.67 144.84 247.75 0.392+0.008 0.547+0.033 41.39+1.24
ok 1 17.65 65.93 152.11 0.576+0.022 0.427+0.019 44.97+1.08

ok 10 6.86 24.19 54.03 0.674+0.028 0.387+£0.012 46.30%1.32

F2 ARRZHHNE. REFMLERIMEOBEENE (X £s, n=3)
Table 2 Determination of hygroscopicity rate of FTB, GR, and RCRR in different patical diameters (X *s, n=3)

1

AR /%

1

0

0Oh lh 4h &h 24h

48 h

72h

96 h 120 h 144 h

IR

PN

ARG

AMH 1.53£0.07 2.11£0.14 2.56+0.22 4.52+0.14 7.7740.21
ok T 1.7540.10 2.2340.08 2.67+0.18 4.61+0.22 8.2240.13
ok 11 1.8740.06 2.284+0.12 2.84+0.25 4.8940.17 8.56+0.24
¥ 1.78+0.05 1.8940.08 2.33+0.16 5.12+0.23 8.3140.18
ok 1 1.8540.08 1.96+0.10 2.47+0.18 5.6010.19 8.9440.22
ok 11 1.9640.11 2.084+0.11 2.61+0.24 5.8840.28 9.45+0.31
¥ 2.01+0.13 2.2440.13 2.73+0.32 4.44+0.17 5.78+0.24
ok T 2.1140.09 2.3040.14 2.82+0.22 5.174+0.22 6.5410.27
ok 11 2.3740.07 2.5440.21 2.90+0.18 5.8140.18 6.98+0.32

9.50£0.27
9.92+0.32

11.78+0.31
6.2410.22
7.14£0.26
8.0910.25

10.5610.14 11.04£0.37
11.33+0.28
10.44+0.27 11.69£0.26
9.90£0.14 11.561+0.29
10.66+0.27 12.28+0.22
12.9810.30
6.9610.37
7.8710.28
9.1710.32

11.72+0.12 11.92+0.19
12.38+0.25 12.70+0.28
13.12+0.27 13.88+0.23
12.7110.24 12.924+0.18
13.25+0.28 13.661+0.34
13.8710.27 14.48+0.29
9.3610.27 10.4510.25
10.23+0.33 11.21£0.28
11.05+0.26 12.27+0.27

11.824+0.27
12.54+0.31
12.33+0.26
12.81+0.20
13.11+0.29
8.0910.27
9.11%+0.18
9.9010.23
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Table 3 Regression analysis of hygroscopicity data of three kinds of CMM powder
FE il W Iy 7% W T 3 A I / (gh™)

WiDlEE 4k ©=-0.0007 #+0.201 1 t+1.5304, r=0.9879 V=-0.001 4 t4+0.201 1 1.530 4
W1 ©=-0.0008 40217 6 t+1.753 3, r=0.9912 y=-0.001 6 t+0.217 6 1.7533
WM I ©=-0.0010774+025431+1.8762, r=0.9886 V=-0.002 0 t+0.254 3 1.876 2
TR i ©=-0.00117+0.178 3 +1.781 1, r=0.9792 V=-0.0022 (+0.178 3 1781 1
BT ©=-0.0011740.2012¢+1.8532, r=0.9744 V=-0.002 2 t4+0.201 2 1.8532
WM I ©=-0.001077+02117¢+1.9864, r=0.9629 y=-0.002 0 ¢+0.211 7 1.986 4
5K 4k ©=-0.00127+0.194 4 1+2.0149, r=0.991 1 V=-0.002 4 t+0.194 4 2.0149
W1 ©=-0001277+02217+2.1148, r=0.9846 V=-0.002 4 (+0.2217 2.114 8
W I ©=-0.00137+0.233 5¢+2.3887, r=0.9852 y=-0.002 6 t+0.233 5 23887

F4 TREMZBIHNE, RERALFRIEH BB
EHPLLER (X £, n=3)
Table 4 Content of alcohol soluble extract of FTB, GR,
and RCRR in different particle diameters

(X £s,n=3)
il R PR Y 1 %
Wi URE ¥ 8.5610.23
ok 1 9.1740.37
ok 11 10.07+0.33"
RIR 4 10.83+0.67
ok 1 11.654+0.78
ok 11 12.23+0.59"
AB-UN 4143 23.44+1.78
ok 1 25324227
ek 1L 27.36+2.54"

5 [l AR b TP<<0.05

*P < 0.05 vs common powder

B (10.07£0.33) %. (12.234+0.59) %AF1 (27.36+
2.54) %, Y& T 10%L F.
2.7 PR B S RN E
270 W UURRR A b DURESE ORI LR 35 21y it s )
(1) R4 (iR N Alltima™ Cig (250
mmX4.6 mm, 5 pum), LAZNE-/K-Z 2% (70 130 :
0.03) himzhAl; Z&RGHUN R ISR AR
HO4 1.0 mL/min, A 25 °C, #EAEE 10 pL.
(2) KRS I 2% . B DUREZE FERD DLREZR
ARG, OREERRAE, 0 s DR 2
0.2 mg/mL. VIBEZE Z 0.15 mg/mL RS, BT .
(3) ) 2% 23 0 BT DL BEAR R |
Toky TRIGIckY TL 20 2 g, RE#HRE, BEheirh, ik

ZAM 4 mL B 1 h, K% I =S e- R EE (4
D WMRAHW 40 mL, FRE i, 1A, B8 C
A HFOINARETAR 2 by A, FERRE T, IR E
BN E IR R, R . RS E R I EE 10
mL, EARKIMAZET, TR REAR I 2
2mL ST, IFERZE, 5, B,

(4) W5EE: 53 00K B R EOR FE AT AE K
W10 pL, JFENAHEREN, WE, FHAMA sk
MEOTRE AT IR, IR &, T E
UBEZE R DURER 21 R
272 RBRMAR R Z

Q) (O34 AF: (KN Alltima™ Cig AE (250
mmX4.6 mm, 5 pm); LhZE-0.05%M5 R K 7
(3:97) MuiahA; KKl 220 nm; AR E
4 0.6 mL/min, £ 25 °C, #EFEE 10 pL.

(2) Nof Sl T 0 21 6« DR R 2556 T 3 o
REFRE , INFENAH SIS 50 pg/mL VA HIAS

(3) BERSEIH & D BIBCRIBRANRS  k
K LRIk 120 2 g, KE%RRE, HHIEHEEMT,
R IANFG S 50 mL, FR5E s, IN#EI 3 h,
A, FERRE R, FR CEEANE R R, B
A, EIE, OREEFEESLEWE 10 mL, W4E 2T,
RN CE-/K (31 97) IREGHRIR, HHE 25
mL Ff, HZHE-K (31 97) IBAIFR £ %]
FE, $RA), vEI, WEEM, RIS

(4 WGEE: F3 DS 2 RO it AR i gy
W10 uL, JENBAHERES W, BIfH.

273 AEFRE AR R e

(1) il 4 (iRl Alltima™ C g AT (250

mmX4.6 mm, 5 pm); PLFEE-/K (151 85) M
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A REE KKy 275 nm; AR 1.0 mL/min,
FEIR 25 °C, #EFERE 10 pL.

(2) SRR 4 AL SR A ) i
, KRR, I EEH S 0.5 mg/mL RV
3o
(3) AR SR IR 45 o S AT S R 4K
TR TRV TT 24 0.5 g, KERRE, BIHIEHEIVIH
o, RS INNFEE 10 mL, %€, FRoE i,
AbFE 30 min, RV, PR U, RN AR IR
e, $25, JERk, ISEw, RIS

(4) WFETE: 53 DG 3 W DO FE it A i
W 10 uL, FEANMAH R, W, RIS

H12 5 W] LU BB B o e R FE IR oK,
KL 9/ T DUBREA (R 2o DUBRER . D
RER &, RIRP AR RIKE, 4R A
RS LU R AT AR BCR A AU
4399 AR 1) (0,098 £0.009) %. (0.3140.07) Y%-
(0.55+0.04) %¥& 0k acky 1 WK (0.127+
0.007) %. (0.43%£0.05) %. (0.72£0.07) %, ¥
P T 20%0L L.

=X
=%

I

v

F5 AREHRAZEHNE. RRFALFZRMAEBEELS
BELE (X £s, n=3)
Table 5 Effective ingredient content in FTB, GR,
and RCRR in different particle diameters

(X +s,n=3)

FE il HREG | %
HrLEE® ik 0.0980.009
ok 1 0.113£0.004
ok 11 0.127£0.007"

RIpk ° Eailb s 0.310.07

ok 1 0.38+0.08

ok 0 0.43+0.05°

AR Nk ik 0.55+0.04

ok 1 0.6610.08

ok 0 0.72+0.07°

CUUREEHRIUURER Z R, CRBRRIORE, LRI
5[F SRR L TP<0.05

“ content of peimine and peiminine, ® content of gastrodin,

¢ content of salidroside

"P<C0.05 vs same kind of powder
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