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Abstract: Objective Three internal standards and three wavelength methods were established to determine the content of gastrodin,
phenolics and phenolic acids in different preparations of Dachuanxiong prescription. Methods The separation was carried out on
Agilent ZORBAX Eclipse XDB-C18 column. The mobile phase consisted of acetonitrile - 0.05% phosphoric acids aqueous solution
with gradient elution. The detection wavelength was at 220, 278, 322 nm with flow velocity at 1.0 mL/min and column temperature
at 35 °C. Firstly, gastrodin, Z-ligustilide, ferulic acid were used as references to get the average relative correction factors (RCF value) of
gastrodin analogues (parishin B, parishin), phthalides (senkyunolide I, senkyunolide H, senkyunolide A and levistolide A) and phenolic
acids (chlorogenic acid) respectively. Secondly, durability test of RCF was carried out in different factors including inject volume,
columns, and additives. Finally, the contents of 10 compounds in two kinds of Dachuanxiong prescription preparations was calculated
based on the RCF value, and compared with the determination results of external standard method to verify the feasibility of the method.
Results The result showed that durability of established method was good (RSD ranging below 3.5%), which is basically consistent with
the content determination results of external standard method. Conclusion The determination method of three internal standards and
three wavelengths can be used to determine the pharmacodynamic composition of Dachuanxiong prescription.
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Table 1 Sample information

FE R4S B fit5
1 RETIRFE 180907
2 RETIRFE 171204
3 REFIRTE 170719
4 PN E 180101
5 RAET 2 180814
6 REFIR T 181104
7 RETIR T 180805
8 RET I 5E 160311
9 RETIR5E 170709
10 RETIRFE 180102
11 RAET T 180517
12 REF 180502
13 Nt 180905
14 REF 180801
15 REF 181004
16 REF 180706
17 REFF 180803
18 REFF 181108
19 REFF 181008

20 REF 181003
21 REF A 180903

2 FAEEHER

2.1 RRHIFIE

2.1 R AR A 310 S By
HEOA I B, RS SRR 8, N 70% H B i 3 1) R 2 R
R 2 1.9 pg/mL. B &1 1.9 pg/mL. B R £ H B
3.3 pg/mL. 5 ABEL 2.5 ng/mL 115 N B H
0.3 pg/mL. 7 )11 2 P 5 A 7.8 pg/mL. & A A fig 6.4
ug/mL KK T P BE A 2.1 ng/mL i 28 2 2.7 pg/mL
SRR R 1.3 pg/mL 15 B SIS
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20 BFIR 2 W B 5 B TR BRIV YR IR 4f A T I
W S5 R R T8 BT R AR AE T4 °CUKHE - K
FERI AR 1 g, B LM+, BRERE A
50% H1EE 50 mL, FR 8 T &, A AL PR (D)2 250 W,
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B B3, B A .

22 kg Y
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i (A)-0.05% R K VW (B) , K 6 FE Ve it : 0~5
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42%~58% A;33~48 min, 58%~85% A. & I P
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35°C; HiFFE 5 Lo
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LRI 2- L FUFRTF B 3- L RIARTT  4-7F 1155 U IE 1 5-0 1125 PO IE HL; -7 )11 25 I A5 7- B4 A IR « 8- U I I A5 9- ¢ SR « 10-Bi ZRIR
1-gastrodin; 2-parishin B; 3-parishin; 4-senkyunolide I; 5-senkyunolide H; 6-senkyunolide A ; 7-Z-ligustilide; 8-levistolide A ; 9- chlorogenicac-
id; 10-ferulic acid
B1 REFERE(A)MXEFH (B) 10D E S HI HPLC & E
Fig. 1 HPLC spectra of 10 components in Tianshu Capsules (A) and Tianshu Tablets (B)
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3N B AR DU % K 220 nm, V)1 25 YIS 17
N PO HPE D25 VG A B8 A G K24 09 A S
A SAN AT R DU KR 278 nm, BT ZR R 2% )5 7R 2
AN BRI 1 R 322 nme. 45 BB, At v
W 10N B 70 B B R Ao

23 HEFER

2301 MR RFEL HUEE R EIRE K 104X
ST, T 70% R T 3 Y009 6 T 1) i 2 971 T B
FE, 3 B2 0T ik S AR E o« PSS B R o
TR L R AA bR QO , X B TH A A A AR (Y, 4
il b vhE il 2, 49 2 1 [ )3 7 72 B R MEVE T, &5 SR
F 2, 1% B b el 4R 7E R 1 LY RO R
RIf.

&2 KNEFH10RSHENTFRR LM CE X RE
Table 2 Regression equation, linear range and coefficient

of 10 components in Dachuanxiong decoction

G [EEVaps r 2RI (ugmL ™
RIKE Y=113X-6.14 0.9999 1.93~155
EAFRFB  r=112X-551 0.9999 3.83~153
E R Y=9.73X-10.7 0.9999 3.27~261
FENEMERT Y=12.8X-9.63  0.9999 2.50~200
PENEMESH ¥=29.1X-2.92  0.9999 0.325~26.0
PENEMERA  Y=3.06X-6.16 0.9999 15.7~626
TN Y=11.7X-12.3 0.9999 12.8~510
KRLAANESA  Y=14.6X-7.13 0.9999 2.15~172
Edliny Y=14.1X-129 0.9999 5.35~107
FATEEIR Y=31.0X-252 0.9999 5.30~212
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g2 LA e o] BRI () W T AR, B ST 5 6 4k, AR & S
ul, 25 5 10 A5 B RS % 5 RSDAE 23 1 8 2.1%
3.2%-0.70%- 1.9%- 2.8%- 1.5%+ 2.2%- 2.6%- 2.5%
0.80%, I [8]¥% % £ RSD A 4371l 4 2.6%13.5%- 1.9%.
1.3%-1.8%.0.92%.0.27% 4.6%-2.8%-0.81%.
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Pt X BRI AT I , ERE S ul, S5 SR LER 3. 10
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%% %% Agilent ZORBAX Eclipse XDB-C, ¥ (250
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(250 mmx4.6 mm, 5 um) ; % 4= % CAPCELL PAK
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Table 3 Sampling recovery test results (7 =6)

D%y Ffdh &= /mg I & /mg WA 58 B /mg [ 2R /% RSD/%

RIKE 1.54 2.16 3.78 103.4 45
AT B 1.49 2.16 3.71 102.5 6.4
(W iIPeSes 2.48 3.65 6.13 99.70 2.4
AR 2.90 3.06 6.06 103.3 1.5
) N EEH 0.25 0.38 0.63 100.6 3.6
N AR A 7.56 8.17 16.09 104.4 2.4
BN 3.40 5.43 8.98 102.8 3.4
VAL UER 0.42 2.30 2.71 99.41 5.1
SRR 1.24 0.93 2.24 107.1 53

R BR IR 1.79 2.95 4.81 102.5 2.6
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Table 4 Relative correction factors for each component to be measured using different injection volumes

S RE AR UL RCE

PB/GAS PA/GAS SI/LG SH/LG SA/LG LA/LG CA/FA

1 1.008 0.864 1.06 2.40 0.259 1.24 0.415

2 0.998 0.854 1.07 2.41 0.260 1.24 0.450
0.999 0.854 1.07 2.42 0.258 1.23 0.451

10 0.990 0.855 1.08 2.45 0.261 1.24 0.443

20 0.985 0.856 1.09 2.46 0.260 1.24 0.448

RSD 0.90% 0.47% 1.2% 1.1% 0.38% 0.42% 3.4%

GAS- KR ; PB- LA ARH B PA-LL AR 5 ST )15 A I 1 SH-E )15 N TSR His SA-E 1T AT TR A5 LG-BEA IR s LA-BR 4 A N IR A CA-
SRR  FA-P 2R R

GAS-gastrodin; PB-parishin B; PA-parishin; SI-senkyunolide I; SH-senkyunolide H: SA-senkyunolide A; LG-Z-ligustilide; LA-levistolide
A; CA- chlorogenic acid; FA-ferulic acid

x5 AREEIEEMZRMFE RCF By A% E 2
Table 5 Durability of RCF with different chromatographic columns and additives

. RCF

PB/GAS  PA/GAS SI/LG SH/LG SA/LG LA/LG CA/FA
Agilent ZORBAX Eclipse XDB-C 1 0.985 0.858 1.10 2.48 0.261 1.25 0.452
Thermo BDS HYPERSIL C 4} 0.986 0.859 1.10 2.48 0.261 1.25 0.452
CAPCELL PAK C }E 0.985 0.856 1.09 2.47 0.260 1.24 0.448
0.05% B R 0.985 0.856 1.09 2.47 0.260 1.24 0.448
0.05% F R 0.986 0.859 1.09 2.48 0.261 1.25 0.453
AN 1A RSD 0.07% 0.17% 0.41% 0.30% 0.36% 0.49% 0.49%
AN[FR 0 RSD 0.09% 0.22% 0.52% 0.39% 0.46% 0.61% 0.68%

GAS-RIFRH s PB-ELFIZRTF B s PA- LU AUARTY s SI-VE 175 P B 15 SH-AE )11 25 A B His SA-I 1155 YR A5 LG-BEAS I s LA-IC4 T AT B A5 CA-
SRR ; FA-P AR IR

GAS-gastrodin; PB-parishin B; PA-parishin; SI-senkyunolide I: SH-senkyunolide H: SA-senkyunolide A; LG-Z-ligustilide; LA-levistolide
A; CA- chlorogenic acid; FA-ferulic acid

F6 ARGEEHEFRMFIMMENREE(RT,) B AEESE

Table 6 Durability of relative retention value (RTy) of different chromatographic columns and additives

- RTy

PB/GAS PA/GAS  SILG SH/LG SA/LG LA/LG  CA/FA
Agilent ZORBAX Eclipse XDB-C 1 2.48 2.85 0.607 0.629 0.927 1.18 0.710
Thermo BDS HYPERSIL C 4} 2.68 3.07 0.625 0.647 0.935 1.16 0.723
CAPCELL PAK C 2.27 2.64 0.625 0.645 0.929 1.16 0.714
0.05% & 2.30 2.68 0.626 0.646 0.929 1.16 0.713
0.05% F R 2.32 2.69 0.626 0.646 0.929 1.16 0.716
AN A 1A RSD 8.2% 7.5% 1.6% 1.6% 0.45% 0.79% 0.90%
ANFER 0 RSD 0.43% 0.40% 0.015% 0.019% 0.002 7% 0.015% 0.28%

GAS-RIFRE s PB-ELAIZRTF B s PA- LU AIZRTY s SI-VE 1175 P B 15 SH-A: )11 75 A BE Hs SA-I 1155 YR A5 LG-BEAS I8 s LA-IC U AT B A5 CA-
SRR  FA-P AR IR

GAS-gastrodin; PB-parishin B; PA-parishin; SI-senkyunolide I; SH-senkyunolide H: SA-senkyunolide A; LG-Z-ligustilide; LA-levistolide
A; CA- chlorogenic acid; FA-ferulic acid
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BT RS, 7 B R AF, By R SRR ) (1 R B AR TR
PESRAE T R

3.2 AIFRIL AR R K B IR 3%
TE bR R 35 T, BT 10 AN B 43 o 28 1k v
FE R0 R BB & AN HE A B T B AN iR 5 13 e da e
P I N 25 FEAE (1) S BR oA B A oL Ik AR L AR B B[]
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RV BRI A A 1A b 15

EAS I 9 A 3 5 7 1T, B R AR 28 4 5 KRR
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SN R AR 2 AN B A RS DU K 5 BT 2 R 4 TR 11
ARSI A A TR, L RR A B K IR WD K D 322
nm, K% 3 322 nm 15 S My 198 285 104G I 35 K 5 1]
R T H S KRS K 278 nm, B A i T
B0 XU 1) 2 ) e K R AT I8 K 4T 8 L TR K AR 322
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&7 ESMHQAMS MEREFATE 10K HIFE K E (mg-g')
Table 7 Mass concentrations of ten components in Tianshu Capsules by ESM and QAMS (mg-g")

D% DIRES Uk
1 2 3 4 5 6 7 8 9 10 11
GAS ESM 2.96 3.56 3.32 3.65 3.37 343 3.57 4.04 4.43 3.55 3.73
PB ESM 0.146 0.157 0.118 0.258 0.230 0.293 0.138 0.169 0.160  0.242 0.101
QAMS 0.124 0.135 0.097 0.235 0.208 0.270 0.116 0.146 0.138 0.219  0.080
RE/% -15 -14 -18 -8.8 -9.7 -7.8 -16 -13 -14 -93 -21
PA ESM 0.259 0.317 0.254 0.448 0.416 0.507 0.299 0.409 0.386  0.435 0.241
QAMS 0.206 0.264 0.201 0.396 0.364 0.456 0.247 0.357 0.334  0.383 0.188
RE/% -20 -17 -21 -12 -13 -10 -18 -13 -14 -12 -22
SI ESM 2.31 2.38 2.99 1.97 2.44 2.62 3.37 3.28 3.15 1.55 2.62
QAMS 2.51 2.56 3.25 2.07 2.64 2.78 3.77 3.66 3.46 1.65 2.77
RE/% 8.8 7.3 8.7 4.9 8.5 5.9 12 11 9.6 6.7 5.6
SH ESM 0.181 0.193 0.238 0.159 0.195 0.210 0.271 0.262 0.255 0.125 0.207
QAMS 0.194 0.205 0.256 0.165 0.209 0.220 0.301 0.289 0.277 0.131 0.216
RE/% 7.4 6.0 7.5 33 7.1 4.7 11 10 8.7 4.8 43
SA ESM 1.14 0.888 0936  2.00 0.872 1.31 0.895 0.899 0.939  0.787 1.38
QAMS 1.14 0.862 0.923 2.01 0.853 1.30 0.904 0.903 0.934  0.756 1.36
RE/% 0.73 -2.9 -1.5 0.62 -2.1 -1.1 1.1 0.49 -0.55 -3.9 -1.1
LG ESM 0.610 0.747 0.653 1.1 0.645 0.966 0.466 0.495 0.582 0.713 1.03
LA ESM 0.182 0.219 0.208 0.250 0.167 0.232 0.165 0.161 0.153 0.183 0.192
QAMS 0.171 0.208 0.198 0.237 0.155 0.219 0.157 0.151 0.141 0.171 0.177
RE/% -5.8 -4.8 -4.5 -5.1 -7.5 -5.5 -4.9 -5.9 -8.2 -6.8 -8.0
CA ESM 0.572 0.554 0.404 0.683 0.730 0.815 0.580 0.557 0.402 0.619  0.543
QAMS 0.572 0.554 0.395 0.690 0.741 0.831 0.581 0.557 0.393 0.623 0.542
RE/% 0.046  -0.000 -2.3 1.1 1.5 1.9 0.23 -0.027 23 0.64 -0.13
FA ESM 1.58 1.49 1.53 1.52 1.48 1.52 1.52 1.54 1.53 1.48 1.50

GAS-RIKZ : PB-ELFI R B ;s PA- LRI AR : SI-VE )11 25 AR s SH-¥E )15 PI TR H s SA-VE )1 PIBR A s LG-ZE A IS s LA-BR 243 I IR A s CA-

28R  FA-P 1R
GAS-gastrodin; PB-parishin B; PA-parishin; SI-senkyunolide I:
A; CA- chlorogenic acid; FA-ferulic acid

SH-senkyunolide H; SA-senkyunolide A; LG-Z-ligustilide; LA-levistolide
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*8 ESMFAQAMSMEXREFFHF 10K HRERE (mg-g')
Table 8 Mass concentrations of ten components in Tianshu Tablets by ESM and QAMS (mg-g")

WA ik FE i 5
12 13 14 15 16 17 18 19 20 21
GAS ESM 2.31 2.13 2.14 2.26 2.56 2.33 2.30 2.36 2.53 2.27
PB ESM 0.201 0.165 0.271 0.350 0.306 0.148 0.110 0.251 0.177 0.078
QAMS 0.180 0.143 0.249 0.328 0.284 0.126 0.089 0.229 0.155 0.057
RE/% -11 -13 -8.0 -6.3 -7.3 -14 -19 -8.7 -12 -27
PA ESM 0.364 0.313 0.492 0.540 0.478 0.272 0.223 0.328 0.363 0.204
QAMS 0.313 0.262 0.442 0.492 0.428 0.220 0.171 0.276 0.312 0.151
RE/% -14 -16 -10 -9.0 -11 -19 -23 -16 -14 -26
SI ESM 0.952 1.71 0.938 0.559 0.823 1.97 0.998 0.984 1.86 1.27
QAMS 0.992 1.90 0.950 0.549 0.838 2.12 1.03 1.01 2.01 1.32
RE/% 4.2 11 1.2 -1.7 1.9 8.0 33 3.0 8.1 3.8
SH ESM 0.081 6 0.137 0.096 0.050 4 0.070 1 0.161 0.090 8 0.084 7 0.150 0.105
QAMS 0.0829 0.150 0.096 0.047 7 0.069 3 0.171 0.092 0 0.0852 0.159 0.106
RE/% 1.6 9.5 -0.29 -5.2 -1.1 6.4 1.3 0.58 6.5 1.6
SA ESM 1.89 0.793 2.38 2.06 1.56 0.89 1.48 1.14 1.05 1.09
QAMS 1.92 0.794 2.37 2.04 1.55 0.88 1.47 1.11 1.05 1.06
RE/% 1.8 0.18 -0.095 -0.68 -0.75 -1.9 -0.47 -2.5 -0.11 -3.0
LG ESM 0.817 0.448 1.61 1.63 1.12 0.652 0.986 1.04 0.627 1.09
LA ESM 0.329 0.127 0.270 0.272 0.243 0.162 0.213 0.206 0.170 0.240
QAMS 0.325 0.115 0.255 0.257 0.229 0.149 0.199 0.191 0.158 0.227
RE/% -1.3 -9.5 -5.8 -5.7 -5.6 -8.1 -6.5 -7.2 -7.0 -5.6
CA ESM 0.759 0.502 0.433 0.502 0.521 0.374 0.559 0.365 0.414 0.681
QAMS 0.766 0.496 0.421 0.497 0.515 0.362 0.560 0.352 0.405 0.683
RE/% 0.91 -1.3 -2.8 -1.0 -1.3 -3.2 0.12 -3.8 2.3 0.34
FA ESM 2.17 2.04 2.18 2.17 2.20 1.96 1.77 1.92 2.10 2.12

GAS- KK E s PB-LFI AR 1 B s PA- TR FIFR T s SI-4E )1 %5 TS 15 SH-VE )11 %5 B H: SA-7E )15 PR A LG-BE A IS s LA-FRCY A A TR A5 CA-

£ )5 s FA-P 1R

GAS-gastrodin; PB-parishin B; PA-parishin; SI-senkyunolide I; SH-senkyunolide H: SA-senkyunolide A; LG-Z-ligustilide; LA-levistolide

A; CA- chlorogenic acid; FA-ferulic acid
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Fig. 2 Comparison on phthalphthaleins, phenolic acids,
and gastrodins in Tianshu Capsules (A) and Tianshu Tab-
lets (B) in different batches
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