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MNBESA ETHRER Z-FKNE THEARBKS ST X, TR . ARG RMEE R, &4 H Boston Cs, WA A T
J-0.5 % B B 7 i (A6 L2 L) | ik 2 1.0 mL/min, #i) 9% % % 285 nm, A28 4 30 °C, #HHF A5 ul. LR GR%M ) F % [Tk
BRLENE MBS T EN B MBS H B AnEs 0 5 MBS A ETAKER Z-F K NE . TH A KB 3t Z 0 E 5 A
0.030 53~0.519 01 pug(+=0.999 5) .0.001 02~0.017 34 pg(+=0.999 9) .0.012 83~0.218 11 pg(r=0.999 5) .0.007 63~0.129 71 pg
(r=0.999 7) .0.001 76~0.029 92 pg(r=0.999 5).0.054 74~0.930 58 pug(+=0.999 9) .0.215 80~3.668 60 pg(r=0.999 9).0.018 02~
0.306 34 pg(r=0.999 7).0.232 50~3.952 50 ug(+=0.999 9) .0.002 40~0.040 80 pug(r=0.999 5) ; & B [ H| 4 2.073 7.0.556 6.
0.753 8.0.231 5.0.306 9.,0.925 2.,2.295 3.4.624 0.3.215 3,0.910 5 ng, %M FE % %] %4 0.622 1,0.167 0,0.226 1,0.069 4.,0.092 1,
0.277 6.0.688 6.,1.387 2.,0.964 6.0.273 1 ng; #5 % & AL M | F X309 RSD #) /1 T 5% (n=6) ; an - @i 5 55 % 95.90% ~
103.28% (RSD=2.99% , n=6) .88.24% ~107.84% (RSD=4.89% , n=6) ., 95.06% ~102.08% (RSD=3.97% ,n=6) ,93.67% ~
101.05% (RSD=1.02% , n=6) ,94.81% ~104.33% (RSD=2.34% , n=6) ,94.41% ~105.59% (RSD=4.32% , n=6) ,92.76 % ~
104.83% (RSD=1.95% , n=6) . 87.22% ~102.56% (RSD=2.89% , n=6) . 94.04% ~99.52% (RSD=0.92% , n=6) .88.51% ~
103.83% (RSD=4.89% ,n=6), 5.15 CEHEH T ,H5H AR A LA R ER; £REH T, FoFn B ke FE 6 HMHF
Fo BB H 0.047 7% ~0.160 8% .0.006 19%~0.022 7% .0.048 2% ~0.172 2% .0.023 3% ~0.145 2% ,0.004 6% ~0.030 7% .
0.085 2% ~0.835 4% ,0.182 6% ~2.112 7% .0.009 9% ~0.098 3% .0.614 9% ~3.176 2% .0.005 7~0.036 9% ,3J = F &A% AT
Meik 45 C<15 C<ER; EMRALKRBETHTERREARHFBEHRE<RAGHAE, S5 EEH . TH, TAT
BB E F 10 Fh 69 4%, EBONE M 53 856 T TR MR Ak, B et f R ek,
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Content Determination of 10 Kinds of Chemical Components in Ligusticum chuanxiong under Different
Storage Conditions by HPLC
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ABSTRACT OBJECTIVE: To establish the method for the content determination of chlorogenic acid, ligustrazine, ferulic acid,
senkyunolide I, senkyunolide H, coniferly ferulate, senkyunolide A, n-butylphtalide, Z-ligustilide and n-butylidenephthalide in
Ligusticum chuanxiong under different storage conditions. METHODS: HPLC method was adopted. The determination was
performed on Boston Cs column with mobile phase consisted of acetonitrile-0.5% acetic acid solution (gradient elution) at the flow
rate of 1.0 mL/min. The detection wavelength was set at 285 nm, and the column temperature was 30 °C. The sample size was 5 pL.
RESULTS: The linear range of chlorogenic acid, ligustrazine, ferulic acid, senkyunolide I, senkyunolide H, coniferly ferulate,
senkyunolide A, n-butylphtalide, Z-ligustilide n-butylidenephthalide were 0.030 53-0.519 01 pg (»=0.999 5), 0.001 02-0.017 34 pg
(r=0.999 9), 0.012 83-0.218 11 pug (+=0.999 5), 0.007 63- 0.129 71 pg (+=0.999 7), 0.001 76-0.029 92 pug (+=0.999 5), 0.054
74-0.930 58 ng (+=0.999 9), 0.215 80-3.668 60 pg (r=

CTLBILE . B h i SR b, 0099 9), 0.018 02-0.306 34 pg (r=0999 7), 0232 50-

i .028-61800237. E-mail:956754125@qq.com 3.952 50 pg (#=0.999 9), 0.002 40-0.040 80 pg (+=0.999 5).
B SR R L BT 2 B AL R 255 The limits of quantitation were 2.073 7, 0.556 6, 0.753 8,
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ng, respectively. The detection limits were 0.622 1, 0.167 0, 0.226 1, 0.069 4, 0.092 1, 0.277 6, 0.688 6, 1.387 2, 0.964 6,
0.273 1 ng, respectively. RSD of precision, stability and repeatability tests were all less than 5% (n=6). The recovery rates were
95.90%-103.28% (RSD=2.99% , n=6), 88.24%-107.84% (RSD=4.89% , n=6), 95.06%-102.08% (RSD=3.97% , n=6),
93.67%-101.05% (RSD=1.02% , n=6), 94.81%-104.33% (RSD=2.34% ,n=6), 94.41%-105.59% (RSD=4.32% , n=F6),
92.76%-104.83% (RSD=1.95% , n=6), 87.22%-102.56% (RSD=2.89% , n=6), 94.04%-99.52% (RSD=0.92% , n=6),
88.51%-103.83% (RSD=4.89% , n=6) , respectively. At 5 °C and 15 °C, no obvious deterioration was observed in medicinal
materials. At room temperature, some samples were moth-eaten and mildewed. The content ranges of 6 batches of samples were
0.047 7%-0.160 8%, 0.006 1%- 0.022 7%, 0.048 2%-0.172 2% , 0.023 3%-0.145 2%, 0.004 6%-0.030 7%, 0.085 2%-0.835 4% ,
0.182 6% -2.112 7% , 0.009 9% - 0.098 3% , 0.614 9% -3.176 2% and 0.005 7% -0.036 9% , showing decreasing trend; the
decrease rate was in descending order 5 C <15 “C <room temperature; at the same storage temperature, the decrease rate of
polyethylene plastic bag was lower than that of polypropylene woven bag. CONCLUSIONS: This method is accurate and feasible,
and can be used for simultaneous determination of 10 kinds of components in L. chuanxiong. It is suggested that L. chuanxiong
medicinal materials should be sealed and packed in dry and cool places and should not be stored for a long time.

KEYWORDS  Ligusticum chuanxiong; Different storage conditions; HPLC; Chlorogenic acid; Ligustrazine; Ferulic acid;
Senkyunolide I; Senkyunolide H; Coniferly ferulate; Senkyunolide A; n-butylphtalide; Z-ligustilide; n-butylidenephthalide;

Content determination
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B, RIS, R 5 AR A SR A SR
[P RERTE DA
22 HEMNE
2.2.1 ik & {435 H : Boston Cis (250 mm x 4.6
mm, 5 um) ; FshAH : L (A)-0.5% B BRI W (B) , B &
Ve (PR AR P L% 1) 5 Y34 : 1.0 mL/min; #6300 % 4
285 nm; K1 : 30 C; HERER 5 ul.,

xR1 BEXRBRER

Tab 1 Gradient elution procedure

f,min A% B,%
0 10 90
15 16 84
30 30 70
35 40 60
70 55 45
222 WAXTHER IS TR I 25k BT

BRI AR LVE) 25 T H BT BRI )1
SR A IE T HEERTR  Z-BEA TR TR BEARTON IR
KA hr, o3 E T 10 mL B 0 B O E A
A SRR )1 5 BRI VRS TR LT S N TR
H B BR PARATE RS R A E T BORBK  Z-3AC
fit T R BR BT R Mk 43 314 0.277 5.0.638 0.,0.583 0.
1.09 0.1.100 0,0.912 0.2.158 0.0.910 0,2.528 0.0.300 0
mg/mL [ F— X BRI A . 43 i A 4 I I ik e —
X HE SR #5 7k 550.8.110,35.8.,300,500,100,460.,40 pL,
BT A — 5 mL i, A E 25, $E 5T, RISIR A%

MR AR
2.2.3 PHAMIERAH & B G 4 50D BR

1.0 g K% PR, BT HIEHTEIH A, N 75% L1 50
mL, B} 8 i, A (D500 W, J51 % . 50 kHz) kb 3t
30 min, i, FRRFRAE &, F 75 % AN 2 I 2% 1) Jo
L, PEA) R, BRI, B .
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TR BRI ok BRI W 45 B, 922,21 TR (438 A5 PR EA:
ME e R ORER, TERE 1. A5, fE % 4
T, g5 = e BT 7R 2 N R L) 2 N
Bk H BT 2R R FAR R )15 IR A L IE T JE2R K Z-HE AR
PSR TS AR B 25 K AT, BRI ARES I aT 5 500,
226 MEXRFE  KHWHC2.2.27 50 TR A X
PRVAUE 1.3.7.10.15 17 pL, #2“2.2.17 T F (5,33 45 4 ik
FEIAE 0 SRR, DAUERE R (o, png) A AR AR I THT R
() MHARFRIEF TLRIE R, [ R S 2 e WL 2.
2.2.7 FEwREKEMEEL B 2.2.27 5 FiR A%
VA TROE B A R RR 2.2, 17 TR 4438 A A R I
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B GERER )1 = BTARER PR E NS LR R
H BTERFRAAFAEE PR 55 IR A IE T 3E2R0E  Z-Fi A N
B T SRR 2 2 PR 4514 2.073 7.0.556 6.,0.753 8.
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Note: 1. chlorogenic acid; 2. Ligustrazine; 3. ferulic acid; 4. sen-
kyunolide I; 5. senkyunolide H; 6. coniferly ferulate; 7. Senkyunolide
Aj; 8. n-butylphtalide; 9. Z-ligustilide 10. n-butylidenephthalide

1 SREERIEE
Fig1l HPLC chromatogram
®2 MEAEAFRELECHE

Tab 2 Regression equation and linear range

fERRs BN r AIER, g

SRR y=69.065v+105.1 09995 0,030 53~0519 01
gL y=16246:+0.658 8 09999 0.001 02~0.017 34
PR y=11848x+33.968 0999 5 0.01283~0218 11
I T $=205.09r—5.039 5 0.999 7 0.00763~0.129 71
N EHEEH y=4.246r—11341 09995 0.001 76~0.029 92
TR A B y=576.11x—15.741 09999 0.054 74~0.930 58
NI A y=12017+115.82 09999 0.215 80~3.668 60
ETHARR y=46.762c435.612 09997 0.018 02~0.306 34
AN y=11138r+53.336 09999 0232 50~3.952 50
THRICKI y=30.385:+109.35 09995 0,002 40~0.040 80

0.231 5.0.306 9.0.925 2.2.295 3.4.624 0.3.215 3.0.910 5
ng, K I FR 43 51 A 0.622 1,0.167 0,0.226 1,0.069 4.,
0.092 1.0.277 6.0.688 6.1.387 2.0.964 6.0.273 1 ng.,

2.2.8 KWK HBUU2.2.27 TR IR A X IR B RS
L2217 W S A SL RN A 6 YK, 10 SR I
A S5 5 IR BT 2R )55 TR L
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JUES NG H L FTBR R AR EE )15 IR A IE T 38Rk
Z-BEA NG T R AR R0 T AL RSD 43518 1.850% |
1.785% . 1.231% ,1.807% . 2.570% . 0.366% . 1.328% .
1.263% .1.485% .2.421% (n=6) , F2 BN ZeAE 35 B RLATF-
2.2.9 FEEMIRE  BU2.2.371W b R (S
20170401 )3F & , 43 | F 20 FAE 0.2.4.8.12.24 .36
h B4 2. 2.1 W0 35 AR AR A L e SR g T A, 2
Wk = BT R E N R 1) S N R
H B ZRFRFARAER R %5 N R A OE T 3ERBE  Z-TE AR
Fit T ks BE 2 WK 17 AR Y RSD 43914 0.968 % . 2.275%
4.240% .1.503% . 2.979% .4.386% .0.299% .1.757% .
0.267% .4.085% (n="7) , FRMAMEMER TR FilE
36 h INEEAFRAE .

2.2.10 HEEMERE GRS (A5 :20170401) K
AGE 60y, $2.2.37 R Jy el A b S T, T
Fi242.2.17 00 R A S A ERE I A2 , 0 S TR AR
M. AL SRR )V R BTERER I NER L
PEN PTG H BT R ER A AT 125 9 TR A L IE T 32K
Bk Z-BEAS S TR | T SRR P 1 5 143 1R 0.104%
0.017% .0.124% ,0.091% .0.017% ,0.466% . 1.301% .
0.067% .2.135% .0.021% ,RSD 43511 2.918% .4.364% .
4.194% .0.268% .0.551% .4.937% .2.238% .3.962% .
1.926% .4.664% (n="6) , F&IAA ) L A M B 4F

2.2.11  JMAERISCRIRES RS FREE HIS EZMAE
i (L5 : 2017040 1) K3 K 2 0.5 g, 356 43, B A—E

A PR X IR R I A RGE R, ¢ 2.2.37 T Jr vk A
B R, T4 2.2.17 T T (a8 4 HE R I 2 |, 10 %
WETRRIE TR AR DR . 250 2R sie 1 E5 W8 B2
B2 R 5 R LA 55 I e HL BT R AA A R )1 25
IR A VIE T BEORIE  Z- S5 A N TR T4 SRR IR A i A [
W %45 51 4 95.90% ~103.28% (RSD=2.99% ,n=6) .
88.24% ~107.84% (RSD=4.89% , n=6) . 95.06% ~
102.08% (RSD=3.97% ,n=6) ,93.67% ~101.05% (RSD=
1.02% ,n=6) .94.81% ~104.33% (RSD=2.34% ,n=6) .
94.41% ~105.59% (RSD=4.32% , n=6) . 92.76% ~
104.83% (RSD=1.95% ,n=6) .87.22% ~102.56% (RSD=
2.89% ,n=6) .94.04% ~99.52% (RSD=0.92% ,n=6) .
88.51% ~103.83% (RSD=4.89% ,n=6) .

2.2.12 FEMEEIE ZBHBSHZAM G, %
“2.2.37 T T Jr ik A X S, B 2.2 T gk
SRR A , A 2 B IBORE S5 A D0 3 IR, I s U T
BOR ARG O i, g5 R e 1 250 BTER R )|
ES TR L) E N R H L BT B R AAATER RS IR AL
IE T HORER  Z-BEA NG T SRR AR i 5 i 2o
0.047 7% ~0.160 8% .0.006 1% ~0.022 7% .0.048 2% ~
0.172 2% .0.023 3% ~0.145 2% .0.004 6% ~0.030 7% .
0.085 2% ~0.835 4% .0.182 6% ~2.112 7% .0.009 9% ~
0.098 3% .0.614 9% ~3.176 2% .0.005 7~0.036 9% , 5%
RS S R TR, H FREEE L C<
15 C<=ji, R 3~FK 12,

®3 ZERESBVWESER(n=3,%)

Tab 3 Results of content determination of chlorogenic acid(n=3, %)

Wbk IFEGRE w5 0/ M 1M M M 5 6N
Fhkdigss =l Al~A6 0.1025~0.1512 0.091 6~0.160 8 0.0870~0.133 8 0.0702~0.138 8 0.0775~0.1175 0.066 1~0.096  0.056 0~0.084 4
15 B1~B6 0.1025~0.1512 0.1004~0.151 0 0.098 4~0.1492 0.093 5~0.146 8 0.0922~0.138 1 00897~0.1329  0.0877~0.1226
5 ClI~C6 0.1025~0.151 2 0.1002~0.1480 0.099 0~0.148 6 0.098 6~0.148 8 0.0978~0.1470 0.0967~0.1442  0.0964~0.138 5
ROmpps  FR DI~D6 0.102 5~0.1512 0.1007~0.145 4 0.09 1~0.145 3 0.086 6~0.1422 0.0748~0.129 1 0.0493~0.1205  0.0477~0.102 1
15 EI~E6 0.1025~0.1512 0.1009~0.1467 0.1007~0.140 5 0.0982~0.1399 0.091 8~0.139 4 00897~0.1324 0089 1~0.1189
5 FI~F6 0.1025~0.1512 0.1023~0.1429 0.0983~0.141 6 0.1003~0.1400 0.0977~0.138 4 0.0963~0.1368  0.091 5~0.126 8
x4 JISHEEENEER(n=3,%)
Tab 4 Results of content determination of ligustrazine(n=3, %)
bk 8 1) w5 0/ M VM M M 5 6/M
Fhfggs =i Al~A6 0.0170~0.0220 0.0106~0.021 5 0.0155~0.0200 0.0129~0.0142 0.0092~0.0142 0006 1~0.0118  0.006 1~0.0112
15% B1~B6 0.0170~0.0220 0.0166~0.022 1 0.0158~00227 0.0148~0.0203 0.0135~0.0184 00123~00178  0.0122~0.0159
56 C1~C6 0.0170~0.0220 0.0169~0.021 9 0.0162~0.021 4 0.0159~0.0208 0.0150~0.0198 0.0144~00190 0014 0~0.018 1
ROmRE =i DI~D6 0.0170~0.0220 0.021 6~0.016 6 0.0202~0.0148 0.0196~0.0125 0.0179~0.0097 0.0170~0.0073  0.0164~0.0069
15 E1~E6 0.0170~0.0220 0.0165~0.0220 0.0159~0.0213 0.0149~0.0209 0.0132~0.0192 0.0129~00190  0.0124~0.0177
50 FI~F6 0.0170~0.0220 0.0169~0.022 1 0.0154~0.0219 0.0153~0.021 1 0.0149~0.0205 0.0140~00195  0.0139~0.0188
x5 MBEBREENELER(n=3,%)
Tab 5 Results of content determination of ferulic acid(n=3, %)
ik It w5 0/ MM VM 3 M 5 A 6/
Fhgss Rl Al~A6 0.106 6~0.1572 0.1207~0.161 2 0.1308~0.1722 0.1143~0.1452 0.1009~0.1225 0.0687~0.1044  0.0582~0.088 6
15¢ BI~B6 0.1066~0.1572 0.1052~0.1579 0.1045~0.150 6 0.103 8~0.1625 0.1012~0.1457 0.0952~0.1374  0.0895~0.1348
5 ClI~C6 0.1066~0.1572 0.1037~0.154 8 0.1021~0.1579 0.1049~0.1599 0.1123~0.158 6 0.1077~0.1543 0108 0~0.1508
Remips  Fl DI~D6 0.1066~0.1572 0.103 8~0.154 4 0.099 8~0.154 8 0.0874~0.151'5 0.0797~0.1462 0059 1~0.1422  0.0482~0.131 8
15 E1~E6 0.106 6~0.1572 0.1025~0.1557 0.1127~0.154 6 0.103 4~0.154 0 0.1048~0.1528 0.0942~0.1415  0.091 0~0.138 7
5 FI~F6 0.1066~0.1572 0.1065~0.153 8 0.1049~0.1529 0.1054~0.1504 0.101 0~0.1492 0.1060~0.1478  0.0983~0.1277
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®6 FINENEISENESER(n=3,%)
Tab 6 Results of content determination of senkyunolide I(rn=3, %)

WHHR R E M MM Xl M K| 5™ 6™
Rl Flit Al~A6 0.0824~0.1452 0.076 8~0.138 9 0.0704~0.133 4 0.0555~0.118 1 0.043 8~0.101 1 0.028 6~0.089 4 0.023 3~0.081 1
15 BI~B6 0.0824~0.1452 0.079 5~0.1412 0.0772~0.138 4 0.0744~0.1351 0.070 1~0.133 1 0.068 8~0.131 0 0.0652~0.128 6
5C CI~Ch 0.0824~0.1452 0.080 1~0.143 7 0.078 5~0.1415 0.077 1~0.1399 0.0748~0.1375 0.0722~0.1353 0.0708~0.133 3
RUBIBRE Fi DI~D6 0.0824~0.1452 0.077 8~0.140 2 0.0719~0.136 6 0.062 5~0.12211 0.0522~0.1178 0.043 8~0.099 8 0.0376~0.093 5
15C EI~E6 0.0824~0.1452 0.0813~0.143 7 0.0790~0.140 8 0.076 7~0.138 2 0.0743~0.1351 0.0722~0.1322 0.070 0~0.130 5
5C FI~F6 0.0824~0.1452 0.0820~0.144 8 0.081 1~0.142 5 0.079 8~0.140 9 0.0776~0.139 1 0.0748~0.137 6 0.0722~0.1355
7 FNSHNEHSEWELER (n=3,%)
Tab 7 Results of content determination of senkyunolide H(n=3, %)
ok IR 45 04 1A MM M A 54 671
RNGHELE et Al~A6 0.0162~0.030 7 0.0151~0.029 4 0.013 8~0.028 2 0.0109~0.025 0 0.008 6~0.021 4 0.005 6~0.018 2 0.004 6~0.017 2
15C B1~B6 0.0162~0.030 7 0.0157~0.030 2 0.0150~0.028 7 0.0144~0.028 3 0.0139~0.0277 0.0132~0.026 7 0.0129~0.024 8
5C CI~Ch 0.0162~0.030 7 0.0159~0.030 5 0.015 7~0.030 2 0.0154~0.0293 0.0150~0.028 8 0.014 5~0.028 1 0.0143~0.0277
ROk Fil DI~D6 0.0162~0.030 7 0.0155~0.0299 0.0150~0.029 4 0.0144~0.028 8 0.014 1~0.028 2 0.013 7~0.0277 0.0134~0.0269
15C EI~E6 0.0162~0.030 7 0.0158~0.030 3 0.0153~0.029 8 0.0148~0.0293 0.0144~0.028 9 0.014 1~0.028 6 0.0135~0.028 0
5C FI~F6 0.0162~0.030 7 0.016 0~0.030 5 0.015 7~0.030 2 0.0154~0.0299 0.0149~0.029 4 0.014 5~0.029 0 0.0139~0.028 5
#8 MHRBMHESENELER(n=3,%)
Tab 8 Results of content determination of coniferly ferulate(n=3, %)
ok R £ 0 1A 1M A A 54 671
Fiilsaus Fil Al~A6 0.3012~0.8354 0280 5~0.807 0 0.2570~0.773 8 0.2029~0.718 0 0.1599~0.655 1 0.104 6~0.585 2 0.0852~0.569 6
15C BI~B6 0.3012~0.8354 0.2843~08171 0.275 5~0.801 9 0.2532~0.7837 0.2311~0.7587 0.2102~0.7172 0.1872~0.688 8
5C CI~C6 0.3012~0.8354 02977~0.8312 0.286 9~0.820 1 0.269 8~0.803 4 0.2543~0.784 9 0.2440~0.774 8 0.2313~0.763 1
FOmERE Fil DI~D6 0.3012~0.8354 0.2851~0.8203 0.268 5~0.802 7 0.2249~0.7593 0.1843~0.708 7 0.156 6~0.681 5 0.136 3~0.661 2
15C EI~E6 0.3012~0.8354 0286 6~0.819 1 0.268 3~0.800 8 0.256 2~0.788 7 0.2138~0.746 3 0.1949~0.7274 0.1853~0.7178
5C FI~F6 0.3012~0.8354 0298 9~0.833 1 0.283 8~0.818 0 0.2739~0.808 1 0.258 3~0.792 5 0.238 8~0.773.0 0203 7~0.7379
=9 FIIBNEARENESER(n=3,%)
Tab 9 Results of content determination of senkyunolide A(n=3, %)
[ PSR G5 04 A 1A A A S 6
Rhfsss 2l Al~A6 0.645 1~2.1127 0.600 9~2.007 2 0.5504~1.883 3 0434 6~1.675 4 0342 5~1.4409 02242~1.1977  0.1826~1.1333
15C BI~B6 0.6451~2.1127 0.618 8~2.0939 0.576 5~1.997 6 0.543 6~1.964 7 0.498 7~1.919 8 0.459 8~1.880 9 0408 4~1.8295
5C CI~C6 0.6451~2.1127 0.626 3~2.0849 0.598 6~2.0572 0.5548~2.013 4 0.5124~19710 04832~19418 0.464 8~1.923 4
RUMmIERSE Fil DI~D6 0.645 1~2.1127 0.608 3~2.0759 0.5829~2.050 5 0.537 1~2.004 7 0.4882~1.9558 0456 7~1.9243 0436 5~1.904 1
15C EI~E6 0.6451~2.1127 0.6192~2.086 8 0.586 8~2.054 4 0.5578~2.025 4 0.526 6~1.994 2 0.4874~1.9550 04573~1.9249
5C FI~F6 0.645 1~2.1127 0.6233~2.090 9 0.602 2~2.069 8 0.5792~2.046 8 0.538 4~2.00 6 0.5023~1.969 9 0478 3~1.9459
10 ETEXBRESENEER(n=3,%)
Tab 10 Results of content determination of n-butylphtalide(n=3, %)
uEip IFHOHR 4 0 1A 1M kKDl A 54 6™
Kksgs Fi Al~A6 0.0349~0.098 3 0.0325~0.094 1 0.029 8~0.091 0 0.023 5~0.079 8 0.018 5~0.068 1 0.012 1~0.058 2 0.009 9~0.055 0
15C BI~B6 0.0349~0.098 3 0.0337~0.097 1 0.030 2~0.093 6 0.026 7~0.090 1 0.022 7~0.086 1 0.018 3~0.081 7 0.0139~0.0827
5C Cl~C6 0.0349~0.098 3 0.0340~0.097 4 0.032 8~0.096 2 0.0309~0.943 0 0.028 7~0.092 1 0.026 3~0.089 7 0.023 5~0.086 7
RUIERS Fit DI~D6 0.0349~0.098 3 0.0332~0.09 6 0.030 8~0.094 2 0.0239~0.0873 0.019 5~0.082 9 0.0150~0.078 9 0.010 1~0.074 0
15C EI~E6 0.0349~0.098 3 0.0327~0.096 1 0.0318~0.095 2 0.029 3~0.092 7 0.027 4~0.090 8 0.025 3~0.088 7 0.022 9~0.086 3
5C FI~F6 0.0349~0.098 3 0.0341~0.097 5 0.0329~0.096 3 0.030 8~0.094 2 0.029 1~0.092 5 0.0279~0.0913 0.026 0~0.089 7
11 ZEANBEEENELR(1=3,%)
Tab 11 Results of content determination of Z-ligustilide(n=3, %)
R IFERE E 0 I WM M M 5™ 6™
FRlgass Fit Al~A6 1.9912~3.176 2 1.844 2~3.068 6 1.7122~29422 1.456 1~2.730 0 1.138 1~2.490 8 0.7549~22249 0.6149~2.1657
15C BI~B6 1.9912~3.176 2 1.963 1~3.148 1 1.9314~3.1164 1.876 5~3.061 5 1.7893~2.9743 1.6743~2.8593 1.5839~2.768 9
5C CI~C6 1.9912~3.176 2 1.9873~3.1723 1.963 8~3.148 8 1938 3~3.1233 1.9210~3.106 0 1.898 8~3.083 8 1.8923~3.0773
RUBIRE et DI~D6 1.9912~3.176 2 1.8973~3.0823 1.7820~2.9670 1.4629~2.6479 1.2382~24232 1.1093~2.2943 1.0843~2.269 0
15C EI~E6 1.9912~3.1762 1.978 2~3.163 2 1.9328~3.1178 1.8927~3.076 1 1.840 3~3.023 7 1.794 8~2.978 2 1.763 8~2.9472
5C FI~F6 1.9912~3.176 2 1976 3~3.161 3 1.968 2~3.153 2 1.9518~3.136 8 1938 3~3.1233 1.9264~3.1114 19184~3.103 4
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x12 THEXBREENELER(n=3,%)
Tab 12 Results of content determination of n-butylidenephthalid (n=3, %)

N & 2l 45 M 1A M M M 6
] e i Al~A6 0.0203~0.036 9 0.0189~0.035 6 0.0173~0.0342 0.0137~0.0317 0.010 8~0.028 9 0.0071~0.0258  0.0057~0.0252
I5C BI~B6 0.0203~0.036 9 0.019 1~0.035 7 0.0176~0.0342 0.0153~0.0319 0.0142~0.030 8 0.0125~0.029 1 0.009 5~0.026 1
5C CI~Cb 0.0203~0.036 9 0.0196~0.036 2 0.0180~0.034 6 0.016 8~0.033 4 0.0157~0.0323 0.0145~0.031 1 0.0136~0.0292
ReImpse =it DI~D6 0.0203~0.036 9 0.0190~0.0357 0.0182~0.0349 0.0158~0.0325 0.0133~0.0302 0.0109~0.0278  0.008 9~0.025 8
15€C EI~E6 0.0203~0.036 9 0.0195~0.036 2 0.0186~0.0353 0.016 5~0.0332 0.0140~0.0309 0.0122~0.028 1 0.0109~0.0278
5C F1~F6 0.020 3~0.036 9 0.019 8~0.036 4 0.018 9~0.035 6 0.0177~0.034 4 0.016 8~0.033 5 0.0155~0.0316  0.0147~0.0308
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