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HPLC and physical fingerprint of Chuanxiong Rhizoma standard decoction
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Abstract: Objective To prepare 15 batches of Chuanxiong Rhizoma standard decoction, and establish HPLC fingerprint and physical
fingerprint for quality evaluation. Methods Fifteen batches of Chuanxiong Rhizoma standard decoction were prepared according to
preparation conditions of the traditional Chinese medicine (TCM) standard decoction in “Technical Requirements for Quality Control
and Standard Formulation of Prescription Granules of TCM (draft for soliciting opinions)”. The mobile phase of HPLC consisted of
0.6% aqueous solution of phosphoric acid and acetonitrile with gradient elution, column temperature of that was 30 °C, flow rate of that
was 1.0 mL/min and detection wavelength of that was 324 nm. Physical fingerprint that consisted of nine secondary indexes (relative
homogeneity index, intergranular porosity, Karl index, loose density, vibrating density, dry weight loss, hygroscopicity, Hausner ratio,
and angle of repose) was established. Results There were 13 common peaks in the HPLC control fingerprint, and three of them were
identified as chlorogenic acid, caffeic acid, and ferulic acid respectively. Taking ferulic acid as a reference peak, the relative retention
time and relative peak area of each co-owned peak were analyzed, and the limits of relative retention time and relative peak area of each
co-owned peak were specified. The HPLC and physical fingerprint were established, and the similarity should greater than 0.9.
Conclusion The HPLC and physical fingerprint of the Chuanxiong Rhizoma standard decoction can be used as reasonable and stable
index to evaluate the quality of Chuanxiong Rhizoma standard decoction. Which provides a reference for the preparation and quality
control of Chuanxiong Rhizoma dispensing granule.

Key words: Chuanxiong Rhizoma pieces; standard decoction; dispensing granules; HPLC; fingerprint; physical fingerprint; relative
homogeneity index; interparticle voidage; Karl index; loose density; vibrating density; dry weight loss; hygroscopicity; Hausner ratio;

angle of repose; quality evaluation
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JNE RLETERHEYI N ES Ligusticum chuanxiong
Hort. FIFHRARZEN, 63T (PARARZ), FIK
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S U, FEE S A (R 2 RO R B
)5 A v ) R SR (IR SR LA D) H ) B 7 2
KA S 20 J7 UL 1) BT i 93 L bR AR 7 R
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Table 1 Information of Chuanxiong Rhizome
TR = | IR
SI 20170606 2/ AR AT AR 2L IR 5T 2 7]

S2 20170706 #YLIE I )11484= 5 2l 804G PR 7
S3 170709  #VLIE U)K A B IR ST A 7
S4 170801 N MR EAZDIARA
S5 20170319 M HUERAG e 2 VA PR T AR 2 7]
S6 20170731 HEVLHE RCHR AT 461 24 VA PR T34 2 7]
S7 170809 MM RIEMEEEAZDNIARA
S8 20170905 #RVLIE T4 )114E4 18 2\l 781 A5 PR A 7]
S9 170901 MM EMEEEAZDNIARA
S10 16091201 #EVLHE Sk i R 2 250 A BR 2 7]
S11 20170910 #EVLHE RCHR AT 41 25 VA PR T34 2 7]
S12 170915  #HVLHE PU)IE 2500 A BR TTAE A 7]
S13 20170917 #RYLIE I )11484 58 2l 78045 PR 7]

S14 170927  HMITHE PU)NEF AR A HIRFTEA A
S15 170929  HMITHE VU F KA HIRTEAF

2 HESER
2.1 JIIEREAREZFIRHIE

Wcts (R 2GR R AR ZER Y K (BRI AL
W2 RTZ = G ) AR CHLE, B T2
FREONE 258417 200 g, i 9 5 &K, =278 30 min,
INFAEE IS IR FE, R TREL 30 min, EHAXZ
hAigERt, 253N 7 A5 EKERIEE 25 min, 2
WZATPEIE, EHIEM, BEKRAEE 100 mL G
F£ 50 'C, JE/J-0.09 MPa), K4i7c 0 Hik s,
AT GRE-60 C, B 7.70 Pa) XK,
AU, bkl 15 #NE WA sEzR,
%1445 4 SDOL1~SDOLI15.
22 JIIBREREATE HPLC 8 EEH R
221 XM R RGENERE  HTIERA



23

Chinese Traditional and Herbal Drugs %5 493 %5213 20184 11 A

* 5109 -

WA I CLKIE B BRI oy N, BRIZR &)1
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Cistt (250 mmX 4.6 mm, 5 pm), WRBIHAN 0.6%
BRI WR- 2 > BB B ME: 0~18 min, 12%~17%
ZNE; 18~30min, 17%~25%ZJ§; 30~40 min,
25%~33% s AR 30 Cs BRE 1.0
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Fig. 1 HPLC fingerprint of reference substance and 10
batches of Chuanxiong Rhizome standard decoction (A) and

mixed reference substances (B)
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2.3.1  HHREVHY SR 25 e SUEIE AR VR
ARG (HFRLME G2, AR 2004 A), X 10
HEN= R R UEZ I HPLC $5 S0 B 347 AR AL
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PRI A ALLFE SR Z2 58 72004 A RO HriH BLAHALLEE
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25 JIBRAWREATIEIE S EE AR
251 JIER A ARdEZ 71 0B 5T B 4R Aw I I i 7 72
DAIMERRME . Wmshth. fesEth. S—MFnl RN
NE R AR AEZ BRSO3 (1 — AR RS, DR
B (D) PREHEE (DO KIEMA (). SN
Eb (IH). THRZRE (HR). WU (HD. AT
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Table 2 Relative retention time of common peaks in 10 batches of samples

. X E B B )

e W1 2 g3 g4 UEs g6 g7 Ugg g9 UE10 eIl g2 UE 13
SDOLI  0.169 0.188 0297 0460 048 0.591 0.659 0.773 1000 1214 1262 1340 1387
SDOL2  0.170  0.188 0298 0461 0485 0.591 0.659 0773 1.000 1213 1260 1337 1.383
SDOL3 ~ 0.163 0.181 0287 0447 0471 0571 0.637 0746 1.000 1.206 1218 1293 1337
SDOL4  0.169 0.188 0297 0463 0488 0592 0.659 0.774 1000 1249 1.262 1339 1.385
SDOL5  0.169 0.189 0298 0458 048 0.589 0.659 0.773 1000 1214 1262 1339 1386
SDOL6  0.167 0.189 0295 0462 0487 0.591 0.656 0776 1.000 1210 1257 1332 1.381
SDOL7 ~ 0.169 0.189 0297 0462 0485 0.590 0.658 0.775 1.000 1213 1262 1338 1385
SDOL8 ~ 0.170  0.189 0295 0462 0489 0.600 0.657 0.776 1.000 1210 1.258 1334 1.382
SDOL9  0.170 0.189 0297 0462 0487 0.591 0.657 0.774 1.000 1.210 1258 1332 1381
SDOL10  0.168 0.187 0293 0457 0484 0592 0.654 0.767 1000 1.209 1.257 1331 1367

RSD/% 126 131 113 104 104 123 102 117 0.00 1.01 1.07 105 111
Fz3 10 #HHERHETIEEXTIEER

Table 3 Relative peak area of common peaks in 10 batches of samples

o AF X U T A

el g2 g3 g4 S5 g6 g7 g8 B9 10 MBI gE12 1§13
SDOLI  0.015 0.011 0.078 0483 0.097 0.112 0.045 0.053 1.000 0.036 0.106 0.028 0.034
SDOL2  0.020 0.023 0.123 0.514 0086 0.150 0.041 0.047 1.000 0.037 0.129 0.031 0.039
SDOL3  0.013 0.011 0.069 0436 0.076 0.100 0.042 0.040 1.000 0.039 0.093 0.025 0.031
SDOL4  0.020 0.012 0.081 0.518 0.118 0.114 0.044 0.052 1.000 0.047 0.122 0.032 0.038
SDOL5  0.022 0.014 0.103 0.665 0.173 0.147 0.034 0.102 1.000 0.065 0.163 0.041 0.049
SDOL6  0.024 0.023 0.092 0466 0.106 0.115 0.066 0.037 1.000 0.054 0.135 0.043 0.044
SDOL7  0.018 0.009 0.073 0.358 0.120 0.085 0.047 0.047 1.000 0.051 0.121 0.047 0.051
SDOL8  0.024 0.017 0.156 0.780 0308 0.209 0.050 0.127 1.000 0.113 0262 0.061 0.090
SDOLY  0.021 0.016 0.102 0.571 0.144 0.139 0.053 0.067 1.000 0.068 0.152 0.044 0.049
SDOL10  0.015 0.009 0.091 0.565 0.112 0.128 0.039 0.064 1.000 0.048 0.126 0.043 0.040
RSD/%  20.07 3595 2724 2230 50.16 2660 1920 4560 0.00 4094 3341 27.17 35.83
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Table 4 Relative retention time of common peaks in five batches of samples
B AR (B 1

s U 1 U 2 U 3 U 4 U 5 I 6 I 7 g g9 UE10  ME11 12 U513
SDOL11 0.168 0.188 0.293 0462 0485 0.592 0.654 0.767 1.000 1209 1256 1.331 1.366
SDOL12 0.168 0.186  0.293 0458 0.482 0.593 0.653 0.766 1.000 1.209 1257 1331 1.365
SDOL13 0.168  0.188  0.296 0461 0488 0.594 0.657 0.776 1.000 1.209 1257 1332 1373
SDOL14 0.170  0.188  0.298 0.460 0.484 0.591 0.657 0.773 1.000 1.215 1262 1339 1.385
SDOL15 0.165 0.189  0.293 0457 0483 0.586 0.654 0.766 1.000 1220 1.253 1.326 1.367
RSD/%  1.07 0.58 0.78 0.45 0.48 0.53 0.29 0.60 0.00 041 0.26 0.35 0.61

®5 S HHERMNEAERRTIEERR
Table 5 Relative peak area of common peaks in five batches of samples
. AT

R i1 g2 g3 UE4 g5 g6 U7 g8 g9 W10 g1l E12 IE13
SDOL11 0.013  0.009 0.078 0.541 0.099 0.115 0.045 0.049 1.000 0.052 0.112 0.033 0.037
SDOL12 0.013 0.010 0.088 0.571 0.103 0.128 0.044 0.055 1.000 0.052 0.115 0.035 0.037
SDOL13 0.019 0.010 0.077 0.461 0.131 0.109 0.054 0.066 1.000 0.054 0.129 0.042 0.044
SDOL14 0.016 0.012 0.105 0.614 0.127 0.146 0.045 0.072 1.000 0.055 0.134 0.038 0.043
SDOL15 0.015 0.020 0.125 0.514 0.092 0.176 0.039 0.037 1.000 0.055 0.137 0.034 0.040
RSD/% 16.38  36.84 21.54 1070 15.84 20.07 11.92 2481 0.00 2.83 9.00 10.02 8.14

RRDR R IR LA 2 /AR AR LIR30 200 X,
FEEURE SRR, FEFE SRR DOZAARR, RI15.

WBNER R R RPN o A1 TH. a: 2R
FA ] e e e, 8 e AR DR {8 R B /K ~F i
SR b, AR ARENR -, BEEBARM
TR SRR EAd, e i B TR R 42
(r), HEAKXN a=arctan(h/r); H: +EAXN
IH=D./D,.

e R i 28RN HR A1 H. HR:
R PROE K I EA, HLZ) 3.0 g MR AR, T
105 C Fhi#A 10 min, $EEURKER, EIfg; AP
I 78 R ML TE IR EIR s CR U A
WENERD F, T 12 h JGEREERERE (m), B
291 g APy AR PAET LIRZE R I, RS2 FRE T
B (m), BAERINLET LRERERNZET,
24 h G ERRERE (my). THHEARN H=(m3—
my)/(ma—mi)o

B — MR R E IR RN 100 {EAFR R
Wt 1~8 250, % 5 min, 1dFBEA I
U Bk AR T . T 3 FLAR 4 i 1424, 603
303. 215, 165, 138. 108 um, +HAX N I0=F,/
[100 4 (d—dm—1)F 1+ (dms1 — du)Fo1 + (d—dim-2)

FnaF(dnia—dn)Fpat - (dmen—dn) Fuen]» T,
Fou M ARRARAE ZHOEHI R & A 3, Fun NZ
HORLAR Y B b — 0 kB R R ) & A L
Fn—1 RNEZERARVEET — B0 780 K10 &
B, dn NZERARTEE A R IIRAR, dun
RZHORAR G ] E— 205 8 R o R kAR,
dm—1 NZBRARTEH T — 205 180 1k AR T3k
18y n A E R TS A2

AR MR R B R iR LA IC, L 1t
AN Ie=(De—Da)/(DaDe); 1C: HHEHAHXNIC=
(De—D4)/Deo
252 KEEMEREIEIRLE B RObsiEz T
(35 SDOLO1), % “2.5.17 T KN FATIE 6
R, 13 S ARG AL, IF R FHERE AL B8 1F“ IBM SPSS
statistics” W I F R 5L T, TR . &5 SRR,
9 MNEFRI RSD {5 <<2.78%, FHLEE$E>0.991,
RIZTTERE BRI e AR 34T SLIR i
Fi, BRI 2 D HARREH AT EZL, LY
HEFR S S AEAS [F) S 56 = A ) E I . BN E AR A
FrEZ 7 (LS SDOL01), 7E 3 MAE S = diAR
FEHEAEN G, 3% “2.5.17 TR 7 EEME 9 MERE,
THE & 48451 RSD 1H, HRH #dE 4 F %K AF “1IBM
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SPSS statistics” H1 K AR 5Z 15, THE A HTARLEE
SR AR BN, 9 N R ARFRE RSD A4 <1.51%,
FHABLEE$5>0.995, REZTTEEIME R 1T,

253 YELR EARARFIARAELE S NE T T
T SEBR I e AE A 2 R — B, R 0~10. AxifE
TG T 1 R S BT B AR AR I T REAUE VG =%
2 BUBRAE AR DG SCHR T VR, bR uEA G405 70
o B Bl WL 6

254 WyEXTRRIRSUEEE #2517 T
T, WA 10 HE)E AR brdEZ ) 9 ANMEL S
B, SEEEATAR M, LR 7. BL10 )1
bR AE I T S AR S BUE N R e A
B, FEISHUE M E N AR 2 i IR B e 8L

x6 —RYNBEREBIEITENERGERENEER
Table 6 Standardized conversion method of secondary

physical indexes and range of standard value

—ihbs et AL VEH RaX AR

WM Da gmL'0~1 10x 5.30~7.60
D. gmL710~1 10x 6.60~9.00
Wt o« ° 50~0 10—(x/5) 1.29~2.89
IH —  3~1 (30—10x)/28.30~9.30
et HR % 10~0 10—x 1.02~3.51
H %  20~0 10—(x2) 4.60~6.59
B— 10 —  0~0.021000x 2.08~4.00
e L —  0~12 10x/12  1.00~2.00
IC %  0~50 x/5 2.40~5.00

®7 NISRARERTYIEIESGEE XA E

Table 7 Results of indexes contained in physical fingerprint of Chuanxiong Rhizome standard decoction

#k HERRPE stk FaE Btk CIPEE
SDOL1 8.00+1.27 5.00+5.24 3.85+2.88 343 2.9611.47
SDOL2 6.20+1.27 5.05+4.60 3.65+£2.92 2.34 3.50+2.12
SDOL3 8.30+0.99 5.23+5.40 437%3.14 2.63 2.35%0.00
SDOL4 7.401+0.99 5.53+4.77 3.6413.24 4.00 2.551+1.48
SDOLS 8.05+0.92 5.79+4.68 3.60£3.66 2.79 2.17x1.18
SDOL6 7.90+0.99 5.72+4.57 3.87£2.89 3.15 2.4511.34
SDOL7 7.55+1.06 5.541+4.81 420%2.44 333 2.6911.57
SDOLS 7.25+0.92 5.77+4.50 435+2.51 3.22 2411140
SDOL9 7.00+0.71 6.021+4.42 435+2.57 333 2.0411.36
SDOL10 7.051+0.78 5.60+5.02 439+2.58 3.07 2.0411.36

EEIAE, 4RI 2.
2.6 IBIELLESHFAIA
2.6.1 HHRUE AT SRAHEE G EE AR “IBM SPSS
statistics” WA RIZITIE, XF 10 HU)E R bRk
AT S0 5 0 R R SO RS AT AR AL T A
M, SR A150N 0.944.0.998. 0.944.0.986. 0.944
0.944. 0.986. 0.986. 0.998. 0.998. ] WL, 10 ft)I|
R R HEZ I P B AR S0E 5 0] R T SR A
IEETE 0.944~0.998. [Kt, $0URLEFE i P ER 45
SR 507 R SO R ABALRE KT 0.9
2,62 AIRGETE AT b2 (A R IR R i Y
PR HRL R . BN, MRSy
RE5E S, T 20 7 Bk R AR e, AR
WER i 1 B A TR 44K AR AH [ R G R 2> 2 IR HE A
[ FRTATD A 23 A T, DT S ) b R P s 40 s 2 2 231
HHEE 7 g Rl I, ALK R ez 7

A P IERAR, o WK, HH g — Ak
() FLBR =2 (1) P S A i s /)N, LG SR Pl DU B )1
BT bR AEZ R TR AR B S BREUN, B AR
hanthiez, SR E M. S0, Rk
1) FL B A O /) B SR Ry AR AR /s B AR AR 72
TR BT EEC 7 UKL 1) i 2 5 e ] 448K K FR AT
JEAETEAR BRR R, RIAE 552 )15 1 75 ROUKE Y 1
L2, AT I & U B AR AR P o A A4 AT
IR, AT )1 e 7 J0RE Y kL7 SR 2%,
H TR 2 15 75 I N R ORI AE T 1
T 25T A P g .

IR Y/BEE S E o L/ TR =g AN IS S P
RAFATRMEVE TR, wIRE NS R AR I mT
FEAVERAT VRN . AT R PR PR BB IE S Bt B 4
#((index of parametric profile, IPP). Z#($5 % (index
of parameter, IP) Fl R Ufrl K MFE%L (index of good
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Fig. 2 Physical fingerprint spectrum of Chuanxiong Rhizome standard decoction

compression, 1GC). FHH1 IPP & AR =5 1)
PIERFEAR A0S W B R S0 TP B AR AR S BN A
53 B TP 58 SCHPTA W b AR E P 3918 1GC
(AR A IGC=IPPXf, R f CAIFEERET)
A AR f=IEZ2WEmAYRER CERERN

10) B4, iy TAHE A & Y PR SOE SR 9 A
VIERtEARE, Rk =0.921.

R RS T2 AR 10 )= RO AR
AR AT EEEN PR, S5 R WK 8. #CAHT
REW], 2 1P>04, IPP=4, IGC=4 I, FHAHR
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A RUFH RS 45 B TR 10 #4010 iR iz 7
i) IP #)>0.4,1PP 7£ 4.35~4.79,IGC 7E 4.00~4.41,
AR B AT 4 1 22 S AN K HL 38 B B 1 mT R 4
PEo Rl “2.5.17 TR 5vkE, JE% “2.547 i
NOTERT )= R iR I B R A0,
Al FE4E A S5 2 IP>0.4, [PP=4, IGC=4.
2.7 BRI

FECS MNE WA bRAER A, 1% “2.5.17 BT
B A VEEATIE , IF4% “2.5.47 TR 7k
BALYIRIRLEOE, TSV BRIR LG 5B R 4k 2
AR ALEE A “IBM SPSS statistics” 3R 5%TT
PO EEARURE, 4% “2.6.27 TR oM ikt
HAT RIS 8, SRR 9. 4R ER, H
FRACLEE R AT R 4 4 ) S HOA FF & IR K .

*8 WESHMHTNEH

Table 8 Parameter values of compressibility evaluation

fit's P IPP IGC
SDOLI1 0.44 4.78+2.97 4.41
SDOL2 0.56 4354250 4.00
SDOL3 0.44 4794323 4.41
SDOL4 0.44 4.69+2.84 4.32
SDOLS5 0.44 4.67+3.19 4.30
SDOL6 0.44 4.78+2.93 4.40
SDOL7 0.44 4794275 4.41
SDOLS 0.44 4.75+2.68 438
SDOL9 0.44 4724271 435
SDOL10 0.44 4.58+2.82 422

®9 HMEVEIESR

Table 9 Results of sample verification

fit'5 FHALLE P IPP IGC
SDOLI11 0.998 0.44  441£234 406
SDOL12 0.998 0.44  438%£2.60  4.03
SDOL13 0.986 044  476%3.03 439

4.7243.02 4.35
4.451+2.40 4.10

SDOL14 0.986 0.44
SDOLI5 0.998 0.44

3 iTig

KRS E R AU R AR ChBL )T
SR T ) S AR A e BRI R (FESR = W ARD)
MPA. ERPELGEHRILR TR (ETHL
PR 2 25 BNV, REL 15 #B 2k AR )1
B, DKRIER], TR, SR
B IR B R 4 LA R v VR T I T 243 15 411

BRG], A R bR A S
—A BRI, PR KR b 56 R H ik il —
o WNE R bRz 7)) 5T S AR R 7T 32 2R H
HPLC FIpEfaar G Ss A Bk, M2
IR AR M J5T R 7 T ) 1 5 A0 s v i 770 3047 o 2
P

HPLC fa8UEIE 2y hlbrdEZ A By Bk 5
R ZGHNREFAE (1) R 251150 A 3T B2, &
L, BAEVORE L I HPLC 4820 & th A Wk %o
{REG I} 1] RSD M 0.84%~1.17%, H. 15 #t)IEAR
Bt 777 5 % 57 (1K) HPLC 5 R $5 S0 R AR BURE A
0.921~0.998, & BHAN AL 55 2 A0 il 2% 1 1]
B BRI 7 — U A, (LA X b T AR 2
B, 15 #UFE A B LA AR X TR AL RSD (N
16.72%~44.31%, Ut JIE R bRz 7 & 52
JNER A RIRF B 5, TR B T R 26544
(PR b 5 A 0 bt 71 T B B . AR
SEG R ST E AR A7 77 HPLC Fa 8U BT A 13
NS W Jo 08 HPLC F8 SUEE ] R R SURHIE .

1% H 24 T 7 ROk A i e BT B AT A
FED GG . Bl e B E 78, H1/b WAH G
VIERAR SRR RS B VAR, X XS 2
TR B 1 1 70 R Hh 25 T 7 R A 3L i P Rt it R
SR LU ENL, SR IS T 0T v 25 L 7 0k 1)
WA FEE + o EEME S, AR ARz T
H B PE KT T LUAAE P2 T2 M A& S SR e B
W%, XA NS EMEAR bR E bR 2
(ICHD #2125 i i &R T 87t (quality by design,
QbD) FEE. IR A AR FINE b 25 5 R
o BRI U TR AR A, 12 A 5 T4 7 A )
Hm s Tm, UAR R E— STt mn
A 2220 4 6 I B AT R e AT — s SRR
R A SEIG (S 25 T A R R i ik &, &
ST NE R bR AEZ R B R SRS, e T
W RIBREE, FFiEAT TI0AE, AN S 250 F
P32 75 ) B T8 1 () R DG AT T A AL T AL A

FH T R 2592 B K R AR 2 ol T R e 1
Fr iR B, ARG HIRL I R B 5 AR ORI R Y
TR A 2R BRI FRIAE 9 R 25 5 RO
B A IR T R A, A3 R PR AT D AT
SOORE (RO AP FD T A AR A 225 . Bl DA 550 R
R R BIE /LN CNE 2 b 1 L R g T A R RN
MR E, @ISR E R AT
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S04 1T S IR S i NET DR iy P D B U R I
7S AR R B s I, AT S 4
MR ORI AT T2, IR A
P R RS e T M st 3 v 2410 7 R A T
A R SR TR S .

BRVBIE S TP RS T, AT
BHRAL R SRR, (HIE KR bR 2 ey
BRAR AT R o R AT FURS CAT SCRRIEAT A 45
Zbx H I E AR AR, SRa LTk, R
PR VE TR SU G AR L 58 B A faT (58 155 (K]
Ry BT 5 A RS ILIUR 9 9 S R
JEVESEbR . S8 45 R RERCE S ) SRR bt
TR BRI, 25d Z IR IR0 R B %)
FARSU S R0 A0 8 WIS HURAE N &R T i )
) JE e .

BRULZAh, S RS TR 251 A
Dt AL AR AR AE — RE R, 035 7K R AN
MR XFPIRRIR . P SR S SR AR RE B R ]
BEAAAE— RO, HEBUEHS B, B, X
R 2P BRI TR AR R S R FE AT LA — e R
J b e L B S A xk HeAk 2 A S
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