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Quality Analysis of Standard Decoction of Chuanxiong Rhizoma

CHENG Yan-fen, WU Yi-han, YANG Xiao-qin, FU Chao-mei, ZHANG Jin-ming” , HE Yao”
(College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract | Objective; To prepare standard decoction of Chuanxiong Rhizoma and conduct its quality
analysis. Method: According to the requirements of standard decoction, 15 batches of standard decoction of
Chuanxiong Rhizoma from three producing areas were prepared, the HPLC fingerprint was established and the
quality analysis was carried out by cluster analysis; under common pattern of fingerprint, the simultaneous
determination of four index components ( ferulic acid, senkyunolide I, senkyunolide A and ligustilide ) was
established by HPLC. The transfer rates of main components, dry extract yield, pH value of samples were
measured. Result; A total of 15 batches of standard decoctions of Chuanxiong Rhizoma were fingerprinted by
Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine ( edition of 2012A).
Twenty-two common peaks were identified, and their similarities were all greater than 0.92, and peak 11, 13,
17, 18, 19 and 20 were identified qualitatively as ferulic acid, senkyunolide I, senkyunolide A, n-butylphthalide,

coniferyl ferulate and ligustilide, respectively. The quality overview of standard decoction of Chuanxiong Rhizoma
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from three producing areas could be distinguished through cluster analysis, which showed that there were
differences in quality of Chuanxiong Rhizoma from different producing areas, but the quality was relatively stable in
different batches of samples from the same origin. Under common pattern, there were four major components in 15
batches of standard decoction of Chuanxiong Rhizoma, including ferulic acid, senkyunolide I, senkyunolide A
and ligustilide. Contents of senkyunolide A (0.176 3-0.249 8 g-L™') and senkyunolide I (0.065 2-
0.103 4 g-L™") was high in the standard decoction, content of ligustilide (0.040 0-0.089 8 g-L™") followed,
and content of ferulic acid (0. 022 0-0.042 3 g-Lfl ) was the lowest, transfer rates of the above four components
were 6.63% -11.82% , 33.32%-55.98% , 1.26% -3.73% and 16.39% -33.05% , respectively. Dry extract
yield of the standard decoction was 12. 69% to 19. 78% , and the pH was 4. 54 to 4. 82. Conclusion: This study

establishes the fingerprint and multi-component determination methods of standard decoctions of Chuanxiong

Rhizoma from various producing areas, which is suitable for quality control of this standard decoction.
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Table 1 Information of Chuanxiong Rhizoma decoction pieces and physicochemical parameters of its standard decoction

o 2 72 TENE g T NS AR A AR AR
o . o o B
G L Y f;fj BEE O ij BB GOt gfj BB Ot %fj sz HE - pH
g T L % % L % /%

CX-1 17120911 PUJIEBYTHE 0.063 6 0.0399 31.37 0.1000 0.099 1 49.55 1.1830 0.2294 9.70 1.3388 0.0744 2.78 17.98 4.60
CX-2 17120912 PUJIEBYTHE 0.0679 0.0371 27.32 0.1046 0.1034 49.43 1.1287 0.2040 9.04 1.2743 0.0665 2.61 19.16 4.63
CX-3 17120913 PUJIHEBYIHE 0.065 6 0.0372 28.35 0.0943 0.0863 45.76 1.1033 0.1928 8.74 1.2842 0.0653 2.54 19.78 4.65
CX-4 17120914  PYJI|ERITHE 0.064 0 0.0423 33.05 0.0819 0.0917 55.98 1.0360 0.2450 11.82 1.2049 0.0898 3.73 17.71 4.62
CX-5 17120915 PUJIEBITHE 0.061 6 0.0380 30.84 0.089 1 0.0877 49.21 1.1118 0.2145 9.65 1.2850 0.0600 2.33 12.69 4.68
CX-6 17120916  PYJI[ARVIHE 0.0649 0.0351 27.04 0.0852 0.0798 46.83 1.1064 0.2110 9.54 1.2046 0.0724 3.01 19.71 4.57
CX-7 20180101  =pg#8pPcHE 0.0880 0.0349 19.83 0.0854 0.0812 47.54 1.3006 0.2162 8.31 1.5163 0.0632 2.08 17.30 4.73
CX-8 20180102 =mifgpkE 0.0931 0.0415 22.29 0.0906 0.0652 35.98 1.3786 0.2498 9.06 1.6076 0.0778 2.42 16.70 4.80
CX-9 20180103 =pg#fpcHE 0.1024 0.0387 18.90 0.1023 0.0799 39.05 1.4929 0.1980 6.63 1.6206 0.0407 1.26 18.61 4.82
CX-10 20180104  ~pg#YPCE 0.0959 0.0363 18.93 0.1009 0.0759 37.61 1.4123 0.2065 7.31 1.5075 0.0566 1.88 19.57 4.81
CX-11 1710251 Hilifes 2 0.0688 0.0263 19.11 0.1049 0.0834 39.75 1.1999 0.2104 8.77 0.8505 0.0400 2.35 13.32 4.54
CX-12 1710252 HififesH 0.0584 0.0234 20.03 0.0962 0.0881 45.79 1.0429 0.2175 10.43 0.7730 0.0438 2.83 14.87 4.62
CX-13 1710253 HiffestE 0.0575 0.0255 22.17 0.0981 0.0870 44.34 1.1067 0.1865 8.43 0.8017 0.0435 2.71 13.27 4.57
CX-14 1710254 HilifestE 0.0692 0.0246 17.77 0.101 8 0.0693 34.04 1.3335 0.2004 7.51 0.9001 0.0467 2.59 13.15 4.59
CX-15 1710255 HilifesH 0.0671 0.0220 16.39 0.1031 0.0687 33.32 1.2255 0.1763 7.19 0.8667 0.0423 2.44 13.57 4.58
2 HFEEzR 238 mg- L~ (kX BE b i A5 U, B
2.1 WA 5 2.2 JRECIRIE IR A AT
2,11 JUERAVREGR MR S BRI 2.2.1 i % Agilent Eclipse Plus C,, 53 kE
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Fig.1 HPLC fingerprint of 15 batches of standard decoction of

Chuanxiong Rhizoma
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Table 2 Similarity of fingerprint of 15 batches of standard decoction of Chuanxiong Rhizoma

BEf CX-1  CX2 CX3 CX4 CX5 CX6 CX7 CX8 CX9 CX-10 CX-11 CX-12 CX-13 CX-14 CX-15 R

CX-1  1.000 0.996 0.996 0.997 0.993 0.988 0.975 0.975 0.969 0.964 0.945 0.939 0.946 0.944 0.932  0.984
CX2  0.996 1.000 0.999 0.999 0.999 0.995 0.979 0.982 0.979 0.974 0.954 0.948 0.955 0.952 0.940  0.990
CX3  0.996 0.999 1.000 0.997 0.997 0.990 0.986 0.987 0.984 0.981 0.964 0.959 0.965 0.963 0.952  0.994
CX4  0.997 0.999 0.997 1.000 0.998 0.994 0.977 0.979 0.973 0.969 0.947 0.940 0.947 0.945 0.933  0.986
CX-5  0.993 0.999 0.997 0.998 1.000 0.996 0.978 0.982 0.980 0.975 0.953 0.947 0.955 0.951 0.938  0.989
CX-6  0.988 0.995 0.990 0.994 0.996 1.000 0.966 0.972 0.970 0.963 0.939 0.932 0.941 0.936 0.922  0.980
CX-7  0.975 0.979 0.986 0.977 0.978 0.966 1.000 0.997 0.994 0.995 0.975 0.971 0.974 0.975 0.962  0.993
CX-8  0.975 0.982 0.987 0.979 0.982 0.972 0.997 1.000 0.997 0.998 0.974 0.97 0.974 0.974 0.956  0.994
CX9  0.969 0.979 0.984 0.973 0.980 0.970 0.994 0.997 1.000 0.998 0.979 0.976 0.980 0.980 0.961  0.994
CX-10  0.964 0.974 0.981 0.969 0.975 0.963 0.995 0.998 0.998 1.000 0.980 0.978 0.981 0.981 0.965 0.993
CX-11  0.945 0.954 0.964 0.947 0.953 0.939 0.975 0.974 0.979 0.980 1.000 0.999 0.999 1.000 0.994  0.986
CX-12 0.939 0.948 0.959 0.940 0.947 0.932 0.971 0.970 0.976 0.978 0.999 1.000 0.999 1.000 0.993  0.982
CX-13  0.946 0.955 0.965 0.947 0.955 0.941 0.974 0.974 0.980 0.981 0.999 0.999 1.000 0.999 0.993  0.986
CX-14  0.944 0.952 0.963 0.945 0.951 0.936 0.975 0.974 0.980 0.981 1.000 1.000 0.999 1.000 0.992  0.985
CX-15 0.932 0.940 0.952 0.933 0.938 0.922 0.962 0.956 0.961 0.965 0.994 0.993 0.993 0.992 1.000 0.974
R 0.984 0.990 0.994 0.986 0.989 0.980 0.993 0.994 0.994 0.993 0.986 0.982 0.986 0.985 0.974  1.000
20, BURE i CX-1 ~ CX-6 0 — 28 #F i CX-7 ~ 1 mLemin ™" K0 K 270 nm, gERER 10 pL, 7RI

CX-10 —2& HE 5L CX-11 ~ CX-15 —2%,

2.3 B b ) h 2 58 bR 800 1 5 I E
2.3.1 % Agilent Eclipse Plus C,q {035 £
(4.6 mm x250 mm,5 um) , WA EE(A)-1% &
R K VWL (B) A6 B VEME (0 ~ 15 min,35% ~56% A;
15 ~18 min,56% ~68% A ;18 ~24 min,68% ~76%
A;24 ~28 min,76% ~ 87% A), i 25 C, #i ik

- 120 -

FAFT A A X B 5 R B o B R AT, W
K3,

2.3.2 MR FEE MEMWE2.1.3 K 4
it 285 W, FH 70% WY 2 e ok T 3t vk B 43 0l o 42.2,
26.375,21.1,13.187 5,10.55,5.275 mg-L "' fi
TR N BRI R PR TG R ST bV RE Ry 42.3,
21.15,10.575,5.287 5,2.643 7,1.321 9 mg-L ' (¥



525 B4 9 W)
2019 45 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No.9
May,2019

BR B B B
0 5 10 15 20 25

CX-11
CX-14
CX-12
CX-13
CX-15

CX-9
CX-10

I CX-7
CX-8
CX-2
CX-5
CX-3
CX-1
CX-4
CX-6

B2 15#IIBRAREGHORESH
Fig. 2

Hites i

mEEKE

VU I #BYL I

L ]

Cluster analysis of 15 batches of standard decoction of

Chuanxiong Rhizoma
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Fig. 3 HPLC chromatograms of standard decoction of

Chuanxiong Rhizoma
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Table 3 Investigation of linear relationships of four compounds in standard decoction of Chuanxiong Rhizoma

&2 LM/ mg- L ] )5 77 A r
o] B i 5.275 ~42.2 Y =54 552. 121X -62 155.98 0.999 8
VEN 2 N EE 1 1.321 9 ~42.3 Y =37 456.215X -6 784. 234 0.999 9
VENES TR A 8.375 ~268 Y=7314.199X +8 570. 234 0.999 8
HiAS Py 2.975 ~238 Y =21 662. 815X 29 911. 23 0.999 8

2.3.3 KHERE  WE NS R bR dER
(CX-3) By Bt Sy v, 4% 2.3, 1 T0 R {83 4 1F i 4
HERE 6 Y, S5 BT ERIR , VE N E N TR LN N R A
FVHE A Py T8 U4 T/ AR A RSD 4» 1K 0.2% ,0.2%
0.4% #10.3% , 3 BALENE %  R AT

2.3.4 HEEMERKE SFATHIE 6 01 E KOy bk
D (CX-3) A S W, 4% 2. 3.1 T (a4 A5 1
W, 45 R BT ERmR , v )1 =5 Nl TP 125 IR A R
A R 7 3 R B 4y N 37.2, 943,
192.8,65.3 mg- L', RSD 4 %4 0.1% ,0.4% ,
0.4% ,0.2% , W% J7 ik 52 1 R4

2.3.5 FoEtERe  BUE — ISR R bR A
(CX-3) BB S i WO &, e i Tl 45 )5 0,2,4.,8,
12,24 h J54% 2.3. 1 Wi~ 0 3% 5 040 00, 11 53 BT 20
B2 PENE R T, N2 IR A IR A A g e T AR

(g RSD 43 51 % 0.2% ,0.2% ,0.2% F1 0. 3% , % W]
M3 VW R T A5 )5 A 24 h NERRUE .

2.3.6  JmEERICRRLE HWE MRS E R
JUEAR B bR UEZ ) 2 mL(CX-3 BT ERR , vE )15 N IR
LI5S R A FIEE A P g 19 T4 0 51 o8 74,4,
188.6,385.6,130. 6 pg) , 4+ 4% 80% ,100% ,120%
() EE G S o) B S AT A 6 O R T, R
2,301 R Ak A5 I, TR A AR AR g 1 1
JIRE 18] 0 2 43 5] 7 98. 8% , 100. 25% , 99. 66% il
99.3% ,RSD Kk} 1.5% ,1.3% ,1.6% 1 1.9% ,
FOZ TR T 56

2.3.7  RESIIE RS B R E 1S HE I E K
bR E 7 R 0 A8 W 10 pL, 4% 20301 TR
o3 5 I, TR AR B R B AR L
*® 1,
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2.4 ISR R B e 7 550 o B R MR BT A 8 A A
SE AT BB, 1 PR L PRI R A
FIEE AR PR 155 B 56, 56 8% 26 = i if 17 570 o 48 B
G35/ AR AR bR A TR x 100% o BN 5K A
FrifE 7 57 50 mL, ¥ R 0 B0 AR, FR o i, i]
hom T ERR = MBEFE/Mx 100% =m x
10/M x 100% 1%, =X M R Br AR A R &
JEAR R bR 7 R 9 pH B pH 3+ 5 o 45 2R W
1,

3 g

Hh 24 bR T S S 2 B4 T ok 50 ) R ek 3 ofE A
1ty v 2 TG UL B AR vE S B, EOk 2 i R
T 22— o AR HE R B A SR T
FIAR F R VR B AT i s v AR v ek g 3 A &
72X BT AL R R 7 X 0 1] 2 4k 15 v R, 52
BRI R SR AT R, 4 45 A 2015 AR R E 2y
i) P A TR L 7E 321 nm ARG 15 HEI 2 ik
v BT 2R R Y 5T 43 % 0. 116 4% ~0.318 4% ; By
Jei AN ) A 3k AR N 58 4 00 b o AL B AR
o P R 38 SO L3R 2 A B R 22 46 AR R o
T 5E ARG, AR 2 1k RS AR B 40 5 i B0 A
SE N AR R B v 3 500 A Ak 2 4 80 A0 A 4 o o
A 115 K S ) 390 B ) R R R R S %

& S P 0 B 2 B AT RS A R AR TR 1
S 0 5 R R A SR TR R AR . AR SRS 4
FUA 15 )1 5 R R bR AE 7 ) 2Z e — B R AF
HAMUE R, ¥ >0.92; LR 45 R BoR b 22 4
A F5 I 11,13,17,18,19,20 5l 4K Y H Fif
R VRN E R LA N E R AL IE T 328K, B
BRI AR , B AS N 5 2 )1 25 ep 1] 25 8 AR 224 1
TG A B A%, R BEVERRFE A I A e . &%
BREDMHLET 3 A7 1Ak 2 8] 00 B i 22 52,
Sz PR I) 28 7] 7 Hb A0 R 5 IR R R, AN T2 501 R[]
Ho BE b 1) Ak 27 B 43 P REAF AR 22 52

6 S 3 6 A B R 22 6 bR A I A O vk
F 57 AT A K P A B o 3 R R R, BRI g
PR TR A R T, BEAR P T S kK o
A0 BT B ks A A Ak B0 LBk L | R 0l BT
I T 98 R S5 VR S BT R AR 2 — M) 2 AR E Y
AHLE, A B PR R, 32 3k WO 45 5 T 5 4
A7t M A D25 A R v 3 790 5 A s o ) R AR 9 s
AN AN RERE N 4 T | B S b 2 B2 b v 1 77 1 3K R
JoT i, 3% FH 2248 B 43 i DU Ok BE T A R 4R
TS AR R A 3 700 06 O o, Sl a7 B BRI 25
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TRWET . NS NER L5 & R
JIE P ER A FIEEA P g ik = F2 356 A SCWFoe 25 2R &
IR — S o0 0 e 7% % 5 L o s (IR VA B
FL,ATRE S H B B A5 R AR KPR E A
K HLIR —Fh 4 09 56 3% 3238 5 AN IR i 4% T2 & 1
MK o SR A CFR 24 4R R o o 37 300 0 5 S ) -
A BB FE A R T 2 TR R b o A R I T R A
WESE 5 1, FEAE 7 R v 24 s 1 32 710 o o 4 ) 7 R
52 3 M LA 28 T 2000 Je B P 45 ) R, 28 3 Ok L 4R
2 AU O ST b 25 48 A R 25 A R 2 BT A
AT L8845 LR M 1 & I 7 s @1 ik
FE 45 M b 25 AR HE S R 0 A T2 A, gt
P Bz 2 PR g gy AT ¥ R SR K 28 R 2R B
PEICH FF R By I, o] R G I &5 i vk A B DLk G
B Bk o

TR o R R AR 7 7 HPLC 23 H7 5%
PEIEAT 5 58 BRI ) 5 48 T W EE,90% H B, 70%
FH I ,50% HVBE,25% W EERIK , 45 R LW 70% W fE
JIT 25 A 1R 4 SR S 3 T SRR D) e g B
J3E S S5 A g 5 o 3G Bl AR AL AT O , K T -
1% 18 W EE-0. 1% W 1R . & N -1% & T M & -
0. 1% W2 , 455 2 W BE-1% £ K 3% W) 53 B3 40
SR % S0 T R R A R O Y ) — K AT T
ik, 4> W % 8¢ T 260, 270, 280, 290, 300, 310,
320 nm4h i (35 B, 45 258 kI 260 ~ 290 nm fig
% S W N5 i) FE A A Ay, LT 0 O3 B AT, 4
B4 FhEE BRI A E I S R W i K i R g
K 270 nm by ffE IO 3R 5 T OR [A] f RS A
AN T] it L v 80 €8 35 A AT T B I R, 5 SR R X
S J% A X R 6 % PR L AR TE R

AR A4S B B 15 AR A Bk o 7 ) 3 IR
B — e R, B a8 A B P AR IS AR A
[ R R 2508 2, DR IE il & T 28 5% g il 4 77 vk —
B, M D R A 77 T2 A T T AN TR T 3 Y B
25 5% () R, DR B 245 W I DR 97 3800 — Btk . A ST 2
FHACKR HE 7 R 55 (0 Rl L, PR T 48 R g S
BB AL A DL BT 246 A o & 1 e
] 42 i v 245 B o 7 00 5 A 0 — o SR R A AR
PRI AR b 0 ) & Ja 43 1 3 A5 5, 38 v)
358 Sy B A b o) B R o e MR A R b ) R R 25 5L {HL
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