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Study on the Effects of the Integration of Field Processing and Decoction Piece Processing on Chemical
Composition of Ligusticum chuanxiong Decoction Pieces

WU Qingmei', LIU Xiaofen', LIAN Yan', CHEN Ling', HUANG Feng', PENG Cheng', YANG Chen', HUANG
Wei’, JIANG Guihua'(1. Key Laboratory of Standardization of Chinese Medicinal Materials/State Key Laboratory
Breeding Base of Systematic Research and Development of Traditional Chinese Medicine Resources, Chengdu
University of TCM, Chengdu 611137, China; 2. Dujiangyan Shendu Traditional Chinese Medicine Co., Ltd.,
Sichuan Dujiangyan 611830, China)

ABSTRACT OBIJECTIVE: To investigate the effects of the integration of field processing and decoction piece processing
(hereinafter called “Integration” for short) on chemical composition of Ligusticum chuanxiong decoction pieces. METHODS: Fresh
L. chuanxiong were collected from Dujiangyan and Pengzhou of Sichuan; integrated decoction pieces of L. chuanxiong were
prepared after washing, drying in the shade (to about 28% moisture content), slicing and drying; traditional decoction pieces was
prepared after drying in the shade, adding water to moisten (to the core) , slicing and drying. HPLC fingerprints of two kinds of
decoction pieces samples (with 10 batches in each type) were established. The determination was performed on WondaSil Cig
column with mobile phase consisted of 1% formic acid solution-acetonitrile (gradient elution) at the flow rate of 1.0 mL/min. The
column temperature was 30 °C. The detection wavelength was set at 285 nm, and the sample size was 10 pL. Using ligusticolide A
as reference, HPLC fingerprints of 20 batches of samples were drawn. The similarity of the fingerprints was evaluated with
Similarity Evaluation System for Chromatographic Fingerprint of TCM (2004A edition), and then common peaks were confirmed.
The contents of chlorogenic acid, ferulic acid and ligusticolide A were determined by above chromatographic condition. Single
factor variance analysis was performed for comparison of the contents. RESULTS: The similarity of HPLC fingerprints among 20
batches of samples was above 0.900. A total of 16 common peaks were determined, 7 of which were chlorogenic acid, ferulic
acid, ligusticolide 1 , pine cypress ferulinate, ligusticolide A, n-butylphthalide and ligustilide, respectively. The linear range of
chlorogenic acid, ferulic acid and ligusticolide A were 0.008-0.200 mg/mL (»=0.999 9), 0.010-0.140 mg/mL (+=0.999 2) and
0.100-0.600 mg/mL (»=0.999 3); the limits of quantification were 0.002 8, 0.000 6 and 0.005 0 mg/mL, respectively; the limits
of detection were 0.000 8, 0.000 1 and 0.001 0 mg/mL, respectively; RSDs of precision, reproducibility and stability tests were all
lower than 3% , and average recoveries were 96.27% -102.02% (RSD<<2% , n=6). The contents of above compositions in the
integrated decoction pieces and traditional decoction pieces were (1.677 0+0.311 0), (1.562 7£0.124 5),(9.494 0+ 1.351 3) mg/g
and (1.300 2+0.469 2),(1.388 0+£0.209 9),(9.811 7+ 1.098 9)mg/g, respectively; there was no statistical significance between 2
groups (P>0.05). CONCLUSIONS: The chemical composition of each batch of samples of L. chuanxiong integrated decoction
pieces and traditional decoction pieces is consistent, and the content of index components as chlorogenic acid, ferulic acid and
ligusticolide A in the decoction pieces is not affected by the integration processing. This process is feasible to a certain extent.

KEYWORDS
determination; HPLC

Ligusticum chuanxiong; Integrated decoction piece; Traditional decoction piece; Fingerprint; Content

e R BRI EEAE X 2 — , HBR
HROBZA Y OB, R 5 R AR 27 K SR Y S B
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1 #Fd
1.1 {uss

1200 7Y 5 %50 A {5, 33% (HPLC ) 4% ( 3% [1] Agilent 2%
w] ) ; CTD-CT YA XUE FRAEAR (Bl AR 18 T 5 25 A B
N 5 SC-10 B AR 4 52 A (F g R SALER A R A RS
) ) ; QIXC-200BT %% £ VI 2541 . XS-750 FUAE R K Ik
ZHIL OB V35 1 25 3% 25 I AT BR A W] ) s BP121S AU T
S Z— BT R [T FIIRA A (L) A FRA
F]]; DZG-6090 %Y .75 T4 4R (1 AR 15 9230 (A4 B
73] ) 3 KQ-50B U 75 I v vl (RS 1L i B s (e A PR
TIPS
1.2 ZH5iRF

LO LA 125 2018 4 5 H SR B P4 ) 1| # VL HE A2
M, 28 A B 2 R RO 24 2 B 4 R E A U2 5 o 4
RS A BRI E (L. chuanxiong Hort.) BHT BEAR =K
FERE R B IE LR 1.

*1 #ISHMERRE

Tab 1 Information source of L. chuanxiong samples

#5 Kl e Flok
201805001 e 201805006 M
201805002 e 201805007 7
201805003 R 201805008 7
201805004 R 201805009 7]
201805005 i 201805010 ZM

FAIBR AR % R 5L (65 . MUST-17010908) Ity [ i # 2
Wi e R W R A RN |, Sk R N R A (S
CHB190121) V¥ 1155 Pl A X BE 5 (L5 : CHB180615)
PIRCEENE NG T BIERERFAAER | 1E T JE2REK  EE AR
B X} R O 48 S0 [ i A7 Wi D0 ) Y008 1 BSUER v 3%
AR PR ], R B S Al R T 98%
HEE I R g al, FLAR 3 o firali, K Sk 4l
K
2 FiEEHR
2.1 HRAEREE
2.1 —RAGER R BUEE)IE B s 2% AR 25 A
B, Bk vE JE L BT P nGE AL BT 2 Kk
28% , Y i (JEEEZ) 9 2 mm) , 50 CHE X T4 6~8 h, i
FHE AR SRR N E — R R 10 4 AR G
HYL~Y10,
2.1.2 ABSAR T MU ES BR 2 2= B AR 25 R A
BT O KA T AN E 258 g RN 284
B, Ve R VRV AR, K [l =B L, VR (R
230 2~4 mm), T, i 208, BIAS0, bl )1 25 4L
SR A 104, AR 45 A S1~S10.
2.2 BiEEH

0,35 FY : WondaSil Ci5(250 mm=4.6 mm, 5 um) , i
A 1% R KB (A) -2 (B) , 8 5 B (0~10
min, 15% B; 10~13 min, 15% B—30% B; 13~20 min,
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30% B—45% B; 20~45 min, 45% B; 45~48 min, 45%
B—55% B; 48~57 min, 55% B) ; % # : 1.0 mL/min; £
Tk 230 °C AP - 285 nm; PEAERE 10 pl.

2.3 RENBERARNG &

B4 ) BE S B, 40 3BT 10 mL s Jin F
R 25, sk e BT ERIR )1 5 N R A D
4351 1.092,1.064 ,10.335 mg/mL Ft) BA—Xif R S - 45
T o 43 R 2 R BB S B — o B 7 -7 690 .1 240
415 pL, B F 10 mL &I, I E e 25, #5650, il4s b
IR AR B8 43 o i v 435 A 0.075,0.132,0.429 mg/mL
PR % BE VS TR o
24 HidmBAiEnH &

2.7 0N 4% i i, e, ok DS B R R
MR g KPR, & T HEHIE S AR
fis2 25 mL, FRAE S iE, INFA RIS 30 min, FRRFRE i,
FH b 2 ol 2K 1 BT 0, 350, BB A, BRI, RIAS At
TRpe a8
2.5 BAMEXTRIEREIFF

DR A [ % RS TR
2.6 HPLCIs4QlEERIE L
2.6.1 KEWAEIRE  HC2.47 NSRBI (S
S1)IE i, #“2.27 T T (0 35 A5 R SR E AR 2 6 UK, LATE
JNE TR A RS R (S) , i 5 25 A e 1 A X P B B [
FAHXTUETET RN oS53 , 16 AN AT W AF X F B 5 a) I AH
S T AR RSD /N T 3% (n=6) , & WA )y Wl 2 i
47,

2.6.2 FUEMEREE  HUC2.4700 R S ER (S
ST, 43l T2 T ACE 0.2.4.8.12.24 h i, #%
“2.27 W AT A HERE DN A, LAVE)I S N R A S
(S), 1e 35 A5 A e P A X O B B[] AR X 0 T R, 25
e, 16 A4~ HAg 06 A A X A B IR 0] 1A %o i [T ALY RSD
BUNF 3% (n=6) , R HERAEZ IR N E 24 h
PR T R

2.6.3 FEEMIAE B KA KRGS SDEE,
L6 0y, 4% “2.47 WUT 7 vk A5 P A A i, R 2,27 I
T EGEAAEHERENE DRI E NER A S RE(S) il 5%
% A WS P R4 B IR P AR G TG L, 4501, 16 4t
A W 118 R T B T FRIRE XoF i 1T AL RSD 297N F 3%
(n=6) , RIUAILELE MR

2.6.4 FREEIER A R AL R E AL A BIEC 10t
JNE — RN TR A 10N LS TAR A id i, 3
“2.A7 IR 7 ik A B S A R, TR 2.2 TR g A
PRI E |, SR 25 ik 4 s B AR U PE M R 48
(2004A I ) )X E — ALK RN E A 584k i HPLC
FREUE ST LA A B S (R) o )15 — IR ALk
LR F 48 SO ST HE LI 1, 10 1S — R 4b ik
A LOHE N AL G 1k i HPLC & i 4 & 33 B xof B 5] 3
INEPNEER

2GS 2020 4F55 31 45 6



1001.98 15
751.49 4
15
76
% Lo23 7 8910 N 13(s) 16
oo A 1 (3
. 0 ( — A
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Fig 1 Comparison of fingerprint between integrated
and traditional decoction pieces of L. chuan-
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Fig 2 HPLC superposition fingerprint and control

o

chromatogram (R) of 10 batches of integrated
decoction pieces of L. chuanxiong
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Fig 3 HPLC superposition fingerprint and control
chromatogram (R) of 10 batches of traditional
decoction pieces of L. chuanxiong
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A 16 SN T A TSI B 1S 2k
M2, 4 5INPT EARR , 6 SN EE I =S N Eg 1, 12 50800
BT BRI FARATE , 13 S TR 2 AR A, 14 S IET
FIRBE, 15 SN BEAR N . Horp, 13 S Iy i AU
XK, HIGETE RN 731 5 RLIF A [ T, e 13
SERBIR.
2.6.5 AARUEEG R 25 @i SO UEZ T
M 258 (2004A O YA 10 )12 — IR ROR AL SR R
RSSO . 0B LAY LRI ST oS R A
T, SR R 0 A O BRI 35 S EA T A Sh LR, T
FAMLEE o &5 5%, LOHEIT= — AL oR 101 =5 L SE ik

HHEEZG 2020455 3185 6

i HOXT P 3 ) AR B 35 KT 0,900, 2 W 4% 4tk 24 44
YR A A i B B A — Bk PRI 2.
&2 10HNE—FEURFFI0HISERERAIEL
EERMUEITEMER
Tab 2 Evaluation results of fingerprint similarity of
10 batches of L. chuanxiong integrated decoc-
tion pieces and traditional decoction pieces

Wk e S 09 0% % % s ST 9 S0 R
[k YL 1000 0999 0999 0998 0998 0996 0997 0998 0998 0995 0.999
Y2 099 1.000 0998 0998 0999 0998 0999 0999 0999 099 1.0
Y3 0999 0998 1.000 0999 0999 0995 0996 0997 0997 0997 0998
Y4 0998 0998 0999 1.000 0998 0993 0995 099 0997 0998 0.998
Y5 0998 0999 0999 0998 1000 0.997 0.998 0.998 0.998 0.997 0.999
Y6 099 0998 0995 0993 0997 1000 1.000 0999 0998 0992 0.999
Y7 0997 0999 099 0995 0998 1.000 1.000 1.000 0999 0993 0999
Y8 0998 0999 0997 099 0998 0999 1000 1.000 0999 0993 0.999
YO 0998 0999 0997 0997 0.998 0.998 0.999 0.999 1000 0.995 0.999
YI0 0995 099 0997 0998 0997 0992 0993 0993 0995 1000 099
R 0999 1000 0998 0998 0999 0.999 0.999 0.999 0.999 0.996 1.000
BT SE 1000 0996 0999 0997 0.996 0997 0991 0.999 0998 0999 0.999
S 099 1000 0998 0990 0.988 0.998 0.997 0.997 0.997 0.993 0.998
$3 0999 0998 1000 0995 0.994 0.997 0.992 0.998 0.996 0.997 0.998
S4 0997 0990 0995 1000 1000 0.991 0.981 0.994 0.991 0.998 0.994
S5 099 0988 099 1000 1000 0.990 0979 0.993 0.990 0.997 0.992
6 0997 0998 0997 0991 0.990 1000 0.997 0.999 1000 0.99%4 0.999
ST 0991 0997 0992 0981 0979 0.997 1000 0.995 0.996 0.987 0.9
S8 0999 0997 0998 0994 0993 0.999 0.995 1000 0.999 0.996 1.000
SO 0998 0997 099 0991 0990 1000 0.99 0999 1000 0.995 0.999
10 0999 0993 0997 0998 0.997 0.994 0.987 0.996 0.995 1000 0.9
R 0999 0998 0998 0994 0992 0.999 0.996 1000 0.999 0.996 1.000

2.7 JIEH3MESHEENE

2.7.1 RSRIE 2279,

2.1.2 WHAYHIE  [H)©2.3742.47 2,57,

2.7.3 HREIRE  BC2.7.2 TR A N IR At
IR ARV (S5« ST) FIBF Ik X B A 45 0 o, 4222.7.17
TR s SRR e Rk L PRI 4, R 4
AL DL, B RH A 3 0y B R RO, B R R T
6 000, FAMHXT RETC T, REIAAL R Jm it R 4T

274 AMELRFE KRB 2.37 I £ H—x A
Al A8 TR o, T Rl SR R, TS AR
1% I R vk BE 4 51 A 0.008 ., 0.060 . 0.080 , 0.120 ., 0.200
mg/mL, Fif £ B8 5T & ¥k JE 43 %1 24 0.010., 0.040, 0.080
0.120.0.140 mg/mL, ¥ )11 %5 P Fg A Jot &2 ¥ B 43 00 R
0.100,0.200,0.300,0.500,0.600 mg/mL ) Z ¥4 %t Be
b AR, HE 2.7 17 WU A5 S AR DN E | 0 s DA THT
o DA AR B 43 ) o i R B (x, mg/mL ) R AR e | I
IR () AR BRI TER M N, 25 5 L3 3,

2.7.5 ERPRSRIMEEL  H2.3750 T 45— i
a5 VRS B, P A U AR RS 2.7 17 I R a5 A
PEFERENN E , LIS MR 102 1,3 143 B3H450 5 1t FRAIAS:
IR o 255, 2R DR BT ERIR V55 IR A 1 E HBR A
%I 24 0.002 8,0.000 6,0.005 0 mg/mL, &M KR 43 51 A
0.000 8.0.000 1.0.001 0 mg/mL.
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Fig4 HPLC chromatograms
#3 HAFRSEKMETEE

Tab 3 Regression equation and linear range

PRI ElEyzi r it mg/mL
SRR y=17287Tx—9424 4 09999 0.008~0.200
Wi y=32808x— 12477 09992 0.010~0.140
FENENEA y=81205—163.71 09993 0.100~0.600

2.7.6 AEHERE  HUE AR A (G52 S,
Fie“2.7.17 TN €833 4% 4 i 2 AR I E 6 UK, T S 0 T
o 255 SRIATR PTBRR )15 N R A D TRTBL Y RSD
43504 2.358% .1.068% .0.859% (n="6) , ZEHH A I7 VK5
R

2.7.7 FAEMERE  BC2.7.27 W HHR AR (S
ST ot , 40 T3 T A& 0.2.4.8,12.24 h i, %
“TNITUR S AR E e SR A, S5, &t
SRR BB R V1 E Y BR A U TR Y RSD 430
2.618% .2.005% .0.735% (n=6) , 2 AR IS IR AE %
TR E 24 hiNFaE M BT

278 HEMWIAE BUIEKA AR (GS:S1),1L6
By, #2727 WUT 7 1 a8 A it VR, P 2,717
T EEAAAFEHERENE | 0 SR AR bR o M e T
FER R SRR 105 . S5, SRR (BT AR IR V)1
TS A BTS20 1.071 2.1.581 4.10.531 3 mg/g,
RSD 4351124 2.947% ,2.865% .1.011% (n=6) , KA
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BE R
279 AERICEIRAL  B6 ) E R (4’5 :S1),
e, L DS . BRI R 2y 0.5 g, K BFRE B T HE
T RN 2.37 0T A& B — X it i 45 0
F£“2.7.27 WUT Jy Bl A Al it v, B 2.7 1 TR
TGP HERENE | 0 SR T ARTR TS mAE i3 25
R B RIR BRI VRS TR A RSP 0RE DR o)
S 5 96.27% . 97.26% . 102.02% ,RSD 43 5|~ 1.81%
L.77% 1.57% (n=6)
2710 JUE Y 3R s S A3 BB —
AR R AL G K R (45 : Y1~Y10 . S1~S10) , 3 #5,
S PUS0 . B EREIR Y 1.0 g K BARE , 322.7.27 T
Oy A AR A R, TR 2.7 T i A R
I 5E 30 R W TR AR e b v i 2 vk 33 e b ¢ i R L Bl
B NS ANBE AR S i, SRR TINE 31K, 45 2R
W24, K SPSS 16.0 F/F X Bedla A e it fr . 4%
HEHRII X £ s Lo, AR HL SR B R 7 22504
(One-way ANOVA), P<<0.05 W22 RAH 51255 L.
x4 108 — LR I0H)SESIR AR 35
BMAMEENELE R (n=3, mg/g)
Tab 4 Determination results of the contents of 3 com-
ponents in 10 batches of integrated and tradi-
tional decoction pieces of L. chuanxiong(n=3,

mg/g)

JIE e IR VISR NS NEA
—kfeikl vl 12775 15800 103750

Y2 15675 15875 9.1800

V3 1.585.0 15750 104200

V4 21075 17125 105775
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Y7 1,765 0 15225 6.7875

V8 17200 1,545 0 85550
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Y10 21100 13200 110250

Tts 1677003110 15627401245 94940413513
izt s 1.0825 15925 10.5300

s 10950 1,660 0 8.8950

3 08050 12925 97900

s4 09875 15575 10.7875

s 2415 1,500 0 117050

s 12975 12875 101350

§7 15525 14775 76875

S8 14725 13875 93025

) 12075 10775 9.7875

s10 10300 10475 94975

Tts 13002404692 13880402099 9.8117£1.0989

R 4 AT UL, I E — IR AR R 2RI R | B2 R 1~
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