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Correlation of powder particle size and in vitro dissolution rate in Xuejie Sanqi
Jiegu Paste based on multi-components determination
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Abstract: Objective To investigate the relationship between powder particle size and dissolution of Xuejie Sanqi Jiegu Paste (XSJP)
in vitro. Methods The particle size of three kinds of XSJP was measured by laser particle size instrument. The hydroxysafflor yellow
A, asperosaponin VI, ginsenoside Rg;, ginsenoside Rb,, notoginsenoside R;, dracorhodin were taken as indexes, and the feature of
dissolution for the above three kinds of XSJP was examined by grouting method. The correlation between the powders in different
particle sizes and their corresponding dissolution was analyzed by software SPSS 17.0. Results The particle size of the three kinds of
powders was correlated with the dissolution of index components. The powders in different particle sizes were negatively correlated
with the relative cumulative dissolution of hydroxysafflor yellow A, asperosaponin VI, ginsenoside Rg;, ginsenoside Rb;, and
notoginsenoside R;. The cumulative dissolution of superfine powder was respectively increased by 6.8%, 16.6%, 6.6%, 6.7%, and
5.4%, while the dracorhodin had no direct correlation. Conclusion There is a correlation between the particle size and dissolution of

Chinese medicine with fibre which contains cellular structure.
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Ik =t HH (Xuejie Sanqi Jiegu Paste,
XSIP) SRRETEFEHIF], Mg, =H5 11 R
WA, B AL TR Th 3. TR
FIER A BEEMENY], Zi%RZE, AEEX,
FEAEZREOR 54 E M Z s . Bl
TGO FE R L LR 25 (i ABP =1,
TS aY LN N1 SN 6 AN < 2 )
52 O ot 5 T s R RIE 245 B AE TR 24537 741
T St g O R, LA A
A CUE GBS o N R X b, Har
X 5277 ) R R SO B 5 R I T = A T R 4 AT
Flo AWFFAERTHISLIG 2R b, XHEEGo . Aam
W 40k 3 FoBr AR AT HET T e, R I
HEELLER, BT kg 24 70 F flFAT T dR ik
W, PREAEGHIRA R A E, RIET R
1 UEEHH

RC-8DA B2 thikieA, RIS H i
HHIE A BR A F ;s B 20A R 5 ERBGRAR EISAE
TIUEE, R4S, DAD KEE, ESIEERERS, B
AR AW220 1R (5432 — )« AUW220D
HETFRE (HHn2z—), HARBEAFR; CS-700
RS 2 IR AR e pIL, Ak e R AL TS A TR A
F]; Malvern-3000 306k AL, JEE Malvern 2 F;
FZ102 WOAUEYIR ML, RiE TR AR A IR A
m); PSATE A EREEKENL, F8E Fritsch A ],

= Notoginseng Radix et Rhizoma (L5
20100061) AFINEHEY) =-CHTEARAMRZE . 0
1t Carthami Flos (#t5i1 20100061) A% FHEYIZL
W T 1. N E:W Dipsaci Radix (#t*5 ihi
20100061) A NEWIRHEY ) S0 TR ZRE
Cibotii Rhizoma (Ht'5767 20100061) AT Bk AHE
V& BRE TR AR ZE M H i & N
Acanthopanacis Cortex (Hlt'5 i 20100061) AN
FHEY A0 TN TR R . BEHIFLE Olibanum
(#5360 20100061) AW EHEY) FLA W X7 & E
VIR Rz 5 H AR P R AR N T BE V2 Myrrha
(#5761 20100061) AN EHEY)HL T B Bins T
BT HEW B I T 5 EARER Pyritum (LS
20100061) AT PR e RS2 fERE

F Cervi Cornu Pantotrichum (45761 20100061) 2~
FERISIVIMGAE RE IR L BB M, ¥
Mg ERT Em g\ A R AF, ¥ Draconis
Sanguis (JY20120042) DY )13 i Fetedi| 256 R A
Al OHTN AR WAT IR, B AM A E R 2T
i fE 2B AL S e BT A TE G (R E )
2015 FERRELK

TR AR A (H5 111637-
201308, JREDE 96.5%). LW 2 IV (b5
111685-201305, FifEn# 91.3%). AZE1F Rg
(#t5 110703-201128, FiEs%L 93.4%). NS BT
Rb; (#it5 110704-201223, FiE5r%095.9%). =L
BAF R, (L5 110745201318, JFRE 4L 94.0%)
M E AR (S 110811-2011105, JRE/33
99.2%), FE M MR EM bt L. FEEA
talkal, Koy BEREaiK, HARI gl
2 FAEEHR
2.1 MHERRHIE

Ziky—: AR R =G, R, EE.
ST, MPEEET 80 CT4h, 5 HERM. A
B WAL LBIAR G . RH 2 IRk LA
I (P EZG 8 2015 SERRN 58 ML T B Rt
17043, W40 Skanky, Ak Ps 47 AR
FREEREEHL (N FUHAR 25%, F# N 250 r/min)
AR ORI 80 min i £ AT o

2k~ S RIERAAET 80 CT T 4h, I
BA, R LRIk & A0k AR gy, B4 A
PS5 1T RN EREEREBHL (NMTUHHAE 50%, FidN
250 r/min) FAFCHIRE 10 min il &R
2.2 RhifRH9NIE

K By IR ST EE 73 ATV 5 BT R A4
(PRt S oA, BURALRIAR Do CRIAR S A (1) B
SUMZ ST S0% MR IR, RonFE R KT
BRBURL 7 50%, /N T ERIRRE 5 50%). 5
Kif% Dy 1 Doy (LAMLRISFE ShRLFE A Ta D 4y
A5 55 & span [ span=(Doy—D))/Dso> span jtk/)N I K
WOk ] AR S B, R A LR 1,
1 AT RDRIARAR /N, RURLe /D, R4 43 A7t 5
%151,
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=1 EFMEHRENITUNESER (XLs,n=3)
Table 1 Distribution of particle size of power compound ( X £s, n = 3)
ey iRt Dyp/um Dso/pm Dygo/um span
ik — b 2.95+0.06 18.23+0.06 1570+ 5.00 8.45+0.28
el 2.62+0.15 13.6740.12 7890+ 3.92 5.584+0.34
B A 1.13+0.04 9.64+0.01 4947+ 0.59 5.0240.06
ik — ik 4.84+0.11 39.7340.61 147.33+11.15 3.5940.06
M mAsy 3.43+0.06 27.60+0.25 92.80+ 1.14 3.2440.04
B ok 1.3440.03 14.2340.12 45.87+ 0.60 3.134+0.05

2.3 HPLC EEJ5EMIEN
2.3.1 AR S VAR I A

(1) =t Wil i vl &% . B 1.0 g,
W RRE, BHEHEMT, FB%MAFE 50 mL,
FRE B, B, B 80 C/KIB LAREFRH 2 h,
A, FAGE R, BN R R R R, 7R,
JeI, ERERyEW, iAW 25 mL =23, H 50 mL
IKULRIIE T REREEY 3 7k, BUE T REEHET, hRiEH
g E A% S0mL, BifE.

(2) ZAebt i 4. B2k 1.0 g, W%
FroE, BHEEHIVHAS, MEMA 25%FEE 50 mL,
FRE i, @A (Bh% 300 W, S 50 kHz)
40 min, &, FMGERE, FH 25% P BN 2 gk
MmE, e, JE, ESRuEW, RS

(3) M P a R & B2 0.10 g, K
FiRE, BREREF, BEMA 3%
W10 mL, %, $RFE 3 min, JEIL, FEEREILLIE
W 1mL, B SmLEERRFY, MPEZZE, #
5], HUERUEW, BT
232 PHEMEINE S R E R = LR
R;v AZEAF Rg» JIZEW 2 VI, ASE1F Rb,
TR, RS ST R 0.24. 0.824 0.61
0.81 mg/mL V& XT B i i o

R e R A M RMER, BERE,
T025% FHBEHI T BV FE 0.26 mg/mL [ HE
W, B HUM G 2 s SR N MR il RS RR
SE, NI 3% IR R I VR A B IR 25 27 pg/mL 1
TR R, RIS
233 MR EIwIES ATy o MIRRER =
SR, 2006 M2 LM HARZH, KAk T T
SHIE LR B ERE S, $ €2.3.17 TR i B
PEXT R, BT
2.3.4  @iEEM

(1) =k, gt Bis Ny Boston

Symmetrie ODSAQ # (250 mmX4.6 mm, 5 um),
BN 0.1% R KIS -Z MG, BREESEI: 0~20
min, 20%~22%ZJE; 20~25 min, 22%~23%Z.
fifs 25~40 min, 23%~30%Z.E; 40~60 min, 30%
ZJE; 60~80 min, 30%~40%Z.ff5; 80~95 min,
40% 015 AFRE 1.0 mL/min; #HIE 30 C; &
MK 203 nm; R LA 1.

(2) LA i 264 : %4y Boston Symmetrie
ODSAQ # (250 mmX 4.6 mm, 5 pm); WEIAHA
FBE- O -0. 7% BE BRI R (26 © 2 1 72); SEFEVEIN
25 min; AR E 1.0 mL/min; A3 30 'C; A&
KN 403 nm; IS LK 2.

(3) M i 26 4 - A4y Boston Symmetrie
ODSAQ # (250 mmX 4.6 mm, 5 pm); WEIAHA
Z.5-0.05 mol/L IR —EHNIAT (301 70); ZEFE
Ve 20 min; AAFUAE 1.0 mL/min; FH3E 40 C;
K KA 440 nm; A3 40 C; Bk iEEM T,
BB R, AR LA 3.

235 ZMEXRARFLE HL “2.3.27 TURERA X
WS R, PR R R IR FE TR A X
R, b =21 R, 4914 0.008. 0.015,
0.030. 0.060. 0.120. 0.240 mg/mL; AZ 2T Rg;
A 0.0264 0.051, 0.103. 0.206. 0.412. 0.823
mg/mL, AZEH Rb, 75708 0.025. 0.051, 0.102.
0.203. 0.406. 0.812 mg/mL; JI|Z:Wr 2 VI 514
0.019. 0.038. 0.076. 0.152. 0.305. 0.609 mg/mL;
PRI Z A 43908 0.008 3.0.016 5.0.033 1.
0.066 1. 0.132. 0.264 mg/mL; I35 2 & SR £ 4>
WA 8.6+ 172, 34.4. 68.7. 137.0. 275.0 ng/mL.

B W IR VA X BRI 10 pL,  3EFE,
% “23.47 BURBREZARNEEmA (V. LLY Xt
R (X0 BHATLRMIERDA, 8RR RSN =
LT R, Y=2424 681 X—5 880, R°=0.9999, £
PEJEHE 0.08~2.40 ngs AZRH Rg Y=3 616 005
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I-=LBH R 2-ASEH Rg 3-)IILEEH VI 4-ASEH Ry,
1-notoginsenoside R;  2-ginsenoside Rg; 3-asperosaponin VI 4-ginsenoside Rb,
1 BAENBR@EER (A). XSIP HIXmER B). R=EMAMMRER (O, REMAMIRIAER (D) HPLC ElE
Fig. 1 HPLC of mixed reference substances (A), XSJP samples (B), Notoginseng Radix et Rhizoma negative sample (C), and
Dipsaci Radix negative samples (D)

BREANHEERA FEALH AR A

0 5 10 15 20 25 0 5 10 15 20 250 5 0 15 20 25
t/min

2 RBREAUHHEBR AMNBRAR E). XSIP HXRBR F). RAEAMNERIZR (G) HPLC EiE
Fig. 2 HPLC of hydroxysafflor yellow A reference substance (E), XSJP sample (F), and Carthami Flos negative sample (G)

i %5 % |

t/min

3 MBREMBRFR (H). XSIP #ik@iE® (). RIBAMXRIFR (J) HPLC EiE
Fig. 3 HPLC of dracorhodin perchlorate reference substance (H), XSJP sample (I), and Draconis sanguis negative sample (J)

X—9 855, R*=0.9999, £V 0.26~8.23 pg;
ANZ21F Rb, Y=3 433 686 X—3 458, R*=1.0000,
LMtV 0.25~8.12 pgs JIZEWT 21 VI Y=3 433 686
X—3458, R°=1.0000, £&M:E[ 0.19~6.09 ng; ¥
R E A Y=2 865 705 X+31447, R*°=0.999 8,
VG 0.083~2.64 pg; M¥EZE Y=2 330257 X+
12703, R*=0.999 8, £kM:TE[ 0.08~2.75 ng.
2.3.6 KGR RS AR — X RS 10
ul, FZHR “2.3.47 DU EIGAME, E8E 6 1K,
ORISR, S5 R AL AR AL = L2 R,

NZRBH Rg JNEEBEE VI, AZ 21 Rby. 1L
Wy 2 AR R T AL RSD 4 AN 0.36%
1.74% 1.25%+ 1.29%. 1.88%. 0.47%, FIH{L2
K5 R AT

2.3.7 EEMHRK I “2.3.17 TR A S =
L. g dtila, afegtis, s ftln, &=
S 61, TRIR “2.3.47 WURARN @IS T
AN[E T NV i A, BRI, THE R E S
o R =LEH R ASEH Rg. W2
VI. AS 21 Rb,. BIEATEEER AL MHEA
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Fa8% F2uH 2007FE 1A

B RSD 4305118 1.56%+1.30%+0.75%-0.97%-
0.46%- 1.95%, =AM b & A B R AT
238 ML R EIRE “2.3.17 BURTT
EHER = St . el it
R 10 pL, %18 “2.3.47 TN MR KO3 1F
TAFEIE AENBAR RS, ek, 4R =
LEEH R, AZEH Rgs JIIEHEH VI, ASE
H Rb,. BRI MR AL I3 KIETHF RSD 7>
AN 0.51%- 1.65%- 1.48%- 0.55%- 0.83%- 1.23%,
F IR RAE 24 h WARE

2.3.9 NFEECRIRGE =B, LW B R
6 1, FEMIE, HAKEEIA=LEH R, (0.113
mg/mL). AZ BT Rg, (0.377 mg/mL). JI|Z:W 2
1 VI1(0.380 mg/mL) AZ 21 Rb, (0.275 mg/mL)
TRA NIRRT, F5I8 “2.3.17 TR 5k 4 =k
SR IR, BRI E, THEA=ERAT R
NS B Rg. NEW B VI, ASEH Rb, ¥y
[R5 B 97.58% (RSD A 1.32%)+ 96.65%
(RSD A 1.93%).102.41%(RSD A 1.58%)+99.47%
(RSD K 1.58%). £L4E: 43 lHLZiky 6 13, FEEHK
E, 3 ARG B INAFR I L6 1.2 A(0.132 mg/mL)

MV, R E, IMEREA LR AR A CFYE
A 100.26% (RSD N 1.88%). [fLif: 43 IHLZ
o6 U, FEEMRE, alkEImAMEER (0.109
pg/mL) X BEGIE, FIE “2.3.17 TR i
M PR, RIS, T s 3T 2 R
5 96.67% (RSD A 1.62%); 45 BL %5 1)
[EID TR
24 ALENE

KR (R EZG ) 2015 FERRDU S H R SRR
FEM L EE ik Gy #HTiilE, KBS
REHR 37.5 °C BRI 4EH 7K 800 mL.
M 100 r/mine HUZGKn (4. ARARD . ik &
34, B & 152, BTN, RENGHAN
i, SCRPTRRS, 430 04 150 304 45, 60+ 90
120 min SENLIRECAR 20 mL A 78 AR A i
20 mL) il & A A . BRI S 10 uL,
£ “2.3.47 WEIEFE TR, ORI, 4Kk
THEFESPREIREAR A, L2 H R AS
B Rb. AZ B Rg. JIEEWREF VIL MER
P, ARNEEGFES, THEAFER R 6 Fipisr i
P RRBHE, SR WER 2, FEaalahilAxT R

X, HE IR “2.3.17 TR 5k & AL

BURE T ZE, LI 4.

Fz2 BUERHSEBERBHE (Xxs,n=3)
Table 2 Accumulative dissolution of six chemical components (X s, n =3)
o Wy AT . . %%Evﬁtlj?ﬁ/% . | |
15 min 30 min 45 min 60 min 90 min 120 min
PRI BR A 4k 80.28+0.91 83.77+1.75 87.77+£0.55 89.13+0.85 91.98+£0.70 93.06+0.46
WA 84.00+1.92 89.83+0.45 91911047 93.05+048 96.04+049 96.87+0.84
R 91.12+1.55 93.44+1.12 94.83+0.55 9620+1.30 97.49+0.55 99.43+0.49
=BT R, 4iKy 72.15+0.66 77.24+0.54 79.60+1.48 8239+1.34 83224075 83.67+0.86
WA 77.97+0.89 84.69+0.79 86.65+0.67 87.55+0.80 88.17+£1.00 91.56+0.90
RO 87.87+0.60 88.56+1.04 89774125 90.79+1.57 93.19+12  97.70+0.75
ANZRB1 Rg b 84.90+£1.60 86.4410.79 89.58+1.03 90.99+1.14 91.73+£0.82 92.794+0.98
A 8727+1.06 89.861+0.69 91.97+0.56 92.51+0.46 94.824+0.65 96.04+0.45
RO 90.78+0.73  92.35+042 93424124 94.08+0.79 96.72+0.78 98.10+0.45
JNSEW R VI b 63.50+0.74 69.11£0.82 70.90+0.88 71.39+0.65 72.54+0.53 73.36+0.43
WA 66.96+0.64 70.79+£028 71.95+0.76 72.93+0.39 73.86+0.33  75.42+0.89
RO 69.931+0.64 72.96+0.74 7478+0.58 75284094 76.70+0.92 7826+0.73
NS Rb, ik 77.68+0.93 82.144+0.68 84.70+£0.55 87.16+0.75 88.70+0.62  90.07+0.66
e 80.194+0.58 84.99+0.83 86.41+0.82 89.24+0.52 90.50+0.43 92.12+0.70
sk gy 86.34+0.81 88.30+1.62 89.58+0.72 90.78+0.89 92.51+0.61 94.93+1.01
il o 4uk 75304081 81.44+0.78 83.19+1.26 8521+0.84 87.04+0.66 88.55+0.79
M 7540+1.51 81.89+0.68 8328+0.47 84.52+0.73 87.74+120 88.48+0.97
R 76.10+0.64 8320+1.02 8495+0.72 86.01+0.89 88.04+0.32 89.62+1.43
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Fig. 4 Relative cumulative dissolution rates of ingredients in three kinds of powders

ERBEHE=[p,+ (o, +prt -+ p, DIV w/(poV &)
P 9 n ANEURE SR BIREE, v o RV IERL, 7 a HHUR
TR, po J9E P S B TR Bk
2.5 KRSHSBHEREEE SR

KA SPSS 17.0 # A Es 34T [ A1 204
X AN [FERLAZR A AR IR IS PR HH B 23 AT m o) s ek
)5, FEERifRY 2 piorfabnlal S AR 2R AR ¢
PEo LUK NEZE R (X)), SfabatE s E2AUE
HEARTRE (V), HEIHTHE YAa=-1.635 4 X+
113.62, r=0.999 3; Yp=-0.620 2 X+104.23, r=
0.996 1; KT AHRNAHK REIEFUE 7005, 1)=0.996
(P<0.05, n=3), BiRifz5=L2H R, (A). A
ZBH Rg (B) RBUEH R A EZFHCH.

Ye=-0.567 8 X+83.543, r=0.9919; Yp,=-0.5632
X+100.17, r=0.992 1; Y;=-0.248 8 X+103.22,
r=0.990 1; KTAHMNAHK R EE FHAE ro.,1)=0.987
(P<0.1, n=3), ki 5)I8:Wr 28 VI (C). AZ
BH Rb (D). BREAMATOEER A (BE) FRBFH
RAF AR Yp=-0.042 7 X+90.044, r=
0.852 3, P>0.1, Kifz5 1My RFEHFRZ 5
ToAHRME

MR FI SR R A A T FE T LAE H, RifR
HE BB R W R, IWLYERNAR T
FERBOTULEH, RS S briszm KN =+
B R, > ASBH R > IS 2H VI> AS 21
Rb, > L0 R Ao I AT RUREAR IR /N 7T L
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HLFYEVEZGM 1 RV R e, AR =t
B R VASBE Re, N H RN,
JNEEWT 2 H VI, AZ2H Rb. BREIAHER A
Wk PEE, MRS HMZM (EE), KRS
T 2 [ TEAR S, R FI /N HEAS B o LA
.
3 it
XSIP NG, 2543 UK RN E 7l
IR 23802 2 o U RIVE R, A3 R0 I R RS TSR 52
R 2RI, AP AR T RO AL AR AL
=-LEH R, AS B R JIESHELET VI AS
BAF Rby. MIEZER 6 MR NI fadR, 1h2E
JS oy 2 TR It 25 5 K AT IR T A 8 A F 4T 4
KU A G R a2 254, I T
bl 45 6 B 4 T b s e Ak 7 A4S HH PRI RRALE
ZGWIFBRO R H R NSO R, BIKG 24
A PRI PR BEF T RS, 5 P AT 280 2 R I o BEL 7 k)
IR — M2 IR K EE AN B i
FER2 2, 3 e 38 A B 2K 254, AAEAEAN ML
H, 3 MBS R s il R, hifs s
T 2 I W AR e, MRS Sk x5 4
It 455 ) 1) T 24 21 245 A R R R o A 11 06 B
AT O IS, — 5 TR A o3 4R
BFEY—, PRBHA, FHESmARSE. B8
Y, ZMRERE TRAKSEE: H— M
LTI EL A IR SR TN J1. SRR, 208k
PERNEAE, T R ANV I K, A
TR, YR E R Y E
KRR I R, SRR MR- R 40K - Ak
ARG RS, ARG TRt KRS BABA
RZRAAR, RIBEERAR TN, 5 Fia 20k
SIS R RIS, BRI OER AL =
LB R\ AS BT Re,. IS 2T VIL ASE
T Rby (1) 2R H 20k Bk 4 52 5 6.8%-
16.6%- 6.6%- 6.7%- 5.4%, —ERE FIRE T
VIR, /N5 PR RE Ok P Ik 31 K1) i 3
M7 H—P B R TS AR Z A
KFRo
YIRS RE AR AN, a8 RER
HAT R i s R AR AR, — e FEE k
SR JR R — 8 B GERERFIEC6 d 4524 1 10,
HEEBGEREE . ZBMhHE, FiihEHd
i, BB EREaIEEOR A, = LEH

Ri. AZHH Rg. JIEEEH VI, AZEH Rb,
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