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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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B AL (57 600 2%, PDA996 A4 B4
WM 2%, Millennium 32 TAEuh, 3EE Waters 24 7] );
W EEE (HA Olympus A a]D; oGk BT
¢ CBRHENRCE AR B A H] D Nova4200e HE R THI
N ALBREE 43 B4 (€ [F Quantachrome 24 7] ); S4800
A RS BT (HAS Hitachi A 7))
2 HESHR
2.1 WM RARRT &
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Ry, BRI IALRGER, M 2 (E
TEBUEE AN, AT e R R A 2R 45 R A 5
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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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§ 4 0 & BERER VRS, AR, JFORERRS 1 h, HL
0 0 T, B, TRRE R, HOREARNE IR TR,
16| arxam o = RS, RN, REEWLERIEN 25 mL, B OTAREE
£ 1; Zg £ g, K EZERET, T 105 CHAE
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Fig.3 Particle diameter distribution of fine powder, }EB"]jJDj(, *j}{z}g*j}g E]/‘]‘@Z/J‘ » Wi DUBE, Nl AR
ultrafine powder I, and ultrafine powder II Tt s k5 R A V)t 2 ) e iR ) 1) (8.56 £0.23) %
of RCRR (10.83£0.67) %A (23.4441.78) %L m 2K 11
F1 3 FRHIRATRIE R SRR LR
Table 1 Comparion on particle diameters and powder characteristics of three kinds of CMM powder
FE S Dyp/pm  Dsg/pm Doy /pm LR / (m>g ) HESEE /(gem ) AKILAE /(9
WiLRE 4k 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 0.512£0.021 0.753£0.035 45.4010.87
ok 10 5.45 27.83 49.71 0.596+0.017 0.641+0.023 4521%1.11
RIK 4k 84.91 157.10 231.38 0.403£0.015 1.03540.044 28.4910.67
ok 1 40.80 117.76 223.46 0.557+0.024 0.825+0.038 36.6510.59
ok 11 14.78 57.63 136.93 0.626+0.033 0.791£0.041 37.2940.93
AR b 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 11 6.86 24.19 54.03 0.674£0.028 0.387£0.012 46.30+1.32

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

MR /%

FE b
Oh 1h 4h &h 24h 48 h 72h 96 h 120 h 144 h
W DUBRE 4% 1.5340.07 2.114+0.14 2.56+0.22 4.524+0.14 7.774£0.21 9.504+0.27 10.56+0.14 11.0440.37 11.72£0.12 11.924+0.19
ok 1 1.7540.10 2.2340.08 2.67+0.18 4.61+0.22 8.22+0.13 9.924+0.32 11.33+0.28 11.82+0.27 12.38+0.25 12.70+0.28
ok 11 1.8740.06 2.284+0.12 2.84+0.25 4.8940.17 8.56+0.24 10.4440.27 11.69+0.26 12.5440.31 13.12£0.27 13.88+0.23
KK 4% 1.7840.05 1.89+0.08 2.3340.16 5.12+0.23 831+0.18 9.90+0.14 11.56+0.29 12.33+0.26 12.714+0.24 12.92+0.18
ok 1 1.8540.08 1.96+0.10 2.47+0.18 5.6040.19 8.94+0.22 10.6610.27 12.28+0.22 12.81+0.20 13.25+0.28 13.66+0.34
ok 11 1.9640.11 2.084+0.11 2.61+0.24 5.88+0.28 9.45+0.31 11.78+0.31 12.98+0.30 13.11£0.29 13.87£0.27 14.48+0.29
ZI5CR difr 2.01£0.13 2.2440.13 2.7340.32 44440.17 5784024 6.24+022 6.96+0.37 8.09+0.27 9.36+0.27 10.45+0.25
ok 1 2.1140.09 2.30+0.14 2.82+0.22 5.174£0.22 6.54+0.27 7.14£0.26 7.87+0.28 9.11£0.18 10.23£0.33 11.2140.28
ok 11 2.3740.07 2.5440.21 2.90+0.18 5.8140.18 6.98+0.32 8.09+0.25 9.17+0.32 9.904+0.23 11.05+0.26 12.27+0.27
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Table 3 Regression analysis of hygroscopicity data of three kinds of CMM powder
FE W 7 R W3 5 T R YILGHH / (gh™)

WiDlEE 4k ©=-0.0007 #+0.201 1 t+1.5304, r=0.9879 V=-0.001 4 t+0.201 1 1.530 4
W1 ©=-0.0008A+0.217 6 t+1.753 3, r=0.9912 y=-0.001 6 t+0.217 6 1.7533
WM I ©=-0.001077+025431+1.8762, r=0.9886 V=-0.002 0 t+0.254 3 1.876 2
PN b ©=-0.00117+0.178 3 t+1.781 1, r=0.9792 V=-0.0022 ¢+0.178 3 1.781 1
BT ©=-0.0011740.2012¢+1.8532, r=0.9744 V=-0.002 2 t+0.201 2 1.8532
W I ©=-0.001077+02117¢+1.9864, r=0.9629 y=-0.0020¢+0.211 7 1.986 4
45 by ©=-0.0012+0.194 4 1+2.0149, r=0.991 1 V=-0.002 4 1+0.194 4 2.0149
W1 ©=-000127+02217+2.1148, r=0.9846 V=-0.002 4 t+0.221 7 2.114 8
W I ©=-0.001 3 7+0.233 5¢+2.3887, r=0.9852 V=-0.002 6 t+0.233 5 23887

F4 FRERZEHHNE., RERALLFRIH BB
EHYELER (X L5, n=3)
Table 4 Content of alcohol soluble extract of FTB, GR,
and RCRR in different particle diameters

(X £s,n=3)
Bl B PR Y 1 %
Wi IURE ¥ 8.5610.23
ok 1 9.17+0.37
ok 11 10.0740.33"
RIR i) 10.83+0.67
ok 1 11.654+0.78
ok 11 12.2340.59"
AR FN 414 23.44+1.78
ok 1 25324227
ok 11 27.36+2.54"

5F SR AR L "P<0.05

*P < 0.05 vs common powder

BFF (10.07£0.33) %, (12.234+0.59) %AF1 (27.36+
2.54) %, Y& T 10%Lh F.
2.7 MR B RS RN E
270 W UURRR A b DURESE ORI LR 35 2 fy it s )
() (O34 (AREFE R Alltima™ Cig #: (250
mmX4.6 mm, 5 pum), LLANE-/K-Z 4% (70 2 30 ¢
0.03) himzhAH; Z&RGHUN RIS A AR
HO4 1.0 mL/min, A 25 °C, #EAERE 10 pL.
(2) KRS I 2% . B DUREZE ORI DLREZR
ARG, OREERRAE, 0 A A s DR 2
0.2 mg/mL. VIREZE Z 0.15 mg/mL B 5%, BT .
(3> ARSI A2 2 il BT DUREAH
ok TRk TT 29 2 g, KEEOE, Ehefith, ik

A 4 mL B30 1 h, K% I = S e- R EE (4
D WRGHW 40 mL, PR, 1A, B 80 C
K HOIAAIETA 2 b, B4, FERRE R, N iR iR
BN E IR R, R . RS A R I EIE 10
mL, BARKIMAZET, TR REAR I 2
2mL |, IEEERZIE, R, W,

(4) WEidke 53 0 B W IO b A g
W10 pL, ENBAHEES, e, FHAMRM sk
STEOTRE S M IR IR AR, 5
BRI DURER 2 R
272 RBRMAR R Z e

Q) O 4AF: (kN Alltima™ Cig AE (250
mmX4.6 mm, 5 um); LhZE-0.05% 5 K%
(3:97) Jiaht; KK R 220 nm; AR
0.6 mL/min, £ 25 °C, #EFEE 10 pL.

(2 S%F BRI TR 0 45 B JRR 2200) 0 o,
RBFRE , IMFENAH SIS 50 pg/mL VAW, A3

(3) BERSEEIH & RIS .
¥ LRIk 120 2 g, KE%RRE, HHIEHEEMT,
K% A CBE 50 mL, FROEJ5UE, H#AEIAA 3 h,
A, FERRC R, M BRI T, B
A), vERL, RS RINAEIEW 10 mL, WA RIET,
BRI CIG-/K (31 97) IREGHIREIE, %A 25
mL T, HZHE-K (31 97) IRE R =%
B, $RA), vEIL, WEEM, RIS

(4) Mk 53 DR B IO b A g
W10 pL, FENBAHERE e, B
2.7.3 AR AP R R ED

() (il 4 E: (ilshE o Alltima™ C g FE (250
mmX4.6 mm, 5 pm); DLHEE-ZK (151 85) M
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A KB 275 nm; AR E S 1.0 mL/min,
FEIR 25 °C, #EFfRE 10 pL.

(2) 0 SRR 4 AT SR R AT ) L i
, WPEFROE, IS 0.5 mg/mL IV
IS

(3) AR IR 45 0 AT S R 4K
TR TGN TT 2 0.5 g, FERRE, B HIEHERIHT
o, RS INNFEE 10 mL, S5%E, FRoE e,
AbFE 30 min, VA, FERRE U, )RR AR IR
e, $#25, JEkt, ESEw, RIS

(4) WFE L 53 DG 3 WO FE o Rt i
WA 10 L, FEABAHEIEA, Wie, HEIf.

H12 5 v LU BB B e R FE IR,
KL L B9/ 7 DUBREA (A7 R s o DUBRER L D
RER &, RIRP AR RIKEE, s R i
RO LD R AT AR BCR A AU
S35 AR 1) (0,098 £0.009) % (0.3140.07) Y%-
(0.55+0.04) %380 bk 1T W E) (0.127+
0.007) %. (0.43£0.05) %. (0.72£0.07) %,
T 20%0 L.

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

(X xs,n=3)
FE il HREG | %
i UBE® by 0.098+0.009
ok 1 0.113£0.004
ok 11 0.127£0.007"
RIpk ° Eailh s 0.310.07
Ok 1 0.38+0.08
ok 10 0.43+0.05°
AR Ni iy 0.55+0.04
Ok 1 0.6610.08
ok 10 0.72+0.07

CULRFEF AR Z L0, CRIRE N, SRR
5[F SR AR L "P<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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