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# E.BRY 257 HPLC B REE B M RN E KR 12 (TSPOA 12 FE M A5 2518 .2,3,5,4- DU 23k — K 2 45-2-0-p-D-
WEE (CROMED. RIKE. FIEERR. BEERE. HEE. IS L. Frols . BRATEHER. 2T 8isg N i
KERMNE. F3% KM HPLC ¥, Hypersil GOLD Cyg (250 mmX 4.6 mm, 5 pm) (i, ZJE-0. 1% R KIS BN TR EIAH
PRRURE 1.0 mL/min, BREEVERG; HEFEEN 10 L. ER 12 FNEMER AT . R OIRT . RIREK. FTELIR. BIE1En
B HEE, IS0 N, Frooi s, BRATEHE. 2T A B AR 38 3 430 e 3.12~31.20 pg/mL (r=0.999 5). 4.98~
49.80 ug/mL (+=0.999 4). 1.05~10.50 pg/mL (+=0.999 5). 0.99~9.90 pg/mL (+=0.999 2). 1.11~11.10 pg/mL (+=0.999 2).
3.24~32.40 pg/mL (=0.999 2). 3.63~36.30 pg/mL (+=0.999 2). 1.13~11.30 pg/mL (+=0.999 3). 1.9~19.0 pg/mL (=
0.999 5). 1.55~15.50 pg/mL (+=0.999 5). 1.48~14.80 pg/mL (»=0.999 5). 102.8~1028.0 pg/mL (»=0.999 9) ik
ST B RIFNEME LR, FSE, EEMEEE, RSD ¥/NT 2.0%; Tt B ALK RSD 43514 99.88%.
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Determination of 12 kinds of components in Tianma Shouwu Pills by HPLC
method
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Abstract: Objective To develop an HPLC combined with gradient elution method for the determination of the contents of
paeoniflorin, 2,3,5,4'-tetrahydroxystilbene-2-O-B-D-glucosid, gastrodin, ferulic acid, acteoside, liquiritin, tanshinone II,,
specnuezhenide, imperatorin, rutinum, wedelolactone, and emod in Tianma Shouwu Pills (TSP) at the same time. Methods The
chromatographic separation was achieved on a Hypersil GOLD C;g (250 mm x 4.6 mm, 5 um) with acetonitrile (A)-0.1% phosphoric
acid solution (B) as mobile phase at the flow rate of 1.0 mL/min for gradient elution; sample quantity was 10 puL. Results The linear
relation between peak area and concentration of the twelve active components were good, which were 3.12—31.20 pg/mL (= 0.999 5)
paeoniflorin, 4.98—49.80 pg/mL (r = 0.999 4) 2,3,5,4"-tetrahydroxystilbene-2-O-B-D-glucosid, 1.05—10.50 pg/mL (r = 0.999 5)
gastrodin, 0.99—9.90 pg/mL (r = 0.999 2) ferulic acid, 1.11—11.10 pg/mL (» = 0.999 2) acteoside, 3.24—32.40 pg/mL (» = 0.999 2)
liquiritin, 3.63—36.30 pg/mL (» = 0.999 2) tanshinone II,, 1.13—11.30 pg/mL (» = 0.999 3) specnuezhenide, 1.9—19.0 pg/mL (» =
0.999 5) imperatorin, 1.55—15.50 pg/mL (» = 0.999 5) rutinum, 1.48—14.80 pg/mL (r = 0.999 5) wedelolactone, and 102.8—1028.0
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pg/mL ( = 0.9999) emodin. The precision and repeatability were good, and RSD values were less than 2.0%. Moreover, the average
recoveries and the corresponding RSD values were 99.88% (1.55%), 101.25% (0.98%), 99.67% (1.29%), 102.04% (1.17%), 101.17%
(1.67%), 98.27% (1.51%), 100.28% (1.20%), 99.11% (0.95%), 98.49% (1.67%), 101.57% (0.94%), 102.37% (0.58%), and 97.89%
(0.69%), respectively. The contents of 12 batches of the 12 active components were 1.241—1.261, 2.116—2.133, 0.540—0.558,
0.077—0.099, 0.089—0.110, 1.111—1.134, 0.158—0.183, 1.375—1.399, 0.342—0.372, 0.542—0.571, 0.648—0.672, and 45.05—

45.93 mg/g. Conclusion An HPLC combined with gradient elution method has been successfully established for simultaneous

determination of 12 components in TSP. The method is simple, quick, accurate, and helpful for the quality control of TSP.

Key words: HPLC; Tianma Shouwu Pills; paeoniflorin; 2,3,5,4"-tetrahydroxystilbene-2-O-B-D-glucosid; gastrodin; ferulic acid,

acteoside; liquiritin; tanshinone I1,; specnuezhenide; imperatorin; rutinum; wedelolactone; emodin

KR E S A (Tianma Shouwu Pills, TSP) HT)
R BERAANE R R I R _E T T BA R B
Sk EE R SKREMS, DT ERERK.
Wik Bk BshBkEE . F e, s
PESLIR . i TR M R 25 . TSP A RE i BhATT 294,
AECAAIT R, A RREE . HAERY, Xt
Tl 4 e A B R A e TR, TSP
RHERMK. ES. A5, 2, &0 )15,
Lol M, EERE, BEE. ZH. g4, #
T TORE 14 WRAR 2RI T R R A ek
(hEZ ) 2015 R0 (PEZGH) P
E 1 2,3,54- V052 5k 0K 25 -2-0-B-D-Hi % B A
(R QRED [ B e 732, SRR E % 5
Hh e BRI I K B R AR TR bR AT T,
I 5E J71k B HPLC A3 2 itk iRdE &
BT P ZTERE 1, B AT R AT T SR
MR ORI R, RIRPRMKE. A%
FIBTERER . Pth s b B, B H &
T HASHHSEE Uy 2l 7R Lt H . [
TEFMRRETIAZR . R T . ER g
5P BEAN TSP [FRFR 8 28R a2 5 g 5N
O s e 2 ), ARG R A HPLC A
FEVEMLE, TS T HPLC [RIRHIE TSP HiAj 24
. RO E. RIKER. BEER . BEIEREE.
HEA. PP A Frootif. BRATAZR. AT
WM AT P R AR R B 3R 12 P 4 1 RN . TV 14
JrkTRE DU, o5 R, EILELT, NEE TSP
JR AR AR A R -
1 UEEHH

Agilent1260 /& R AH (LA, ELHE AR B REA
Krll#%, Chemstation ft5 TAEEESE, Agilent A F];
XS521 7R, /59—, Mettler Toledo 2
Al KQ-3500 AR i Ay, RS AR A IR

AP

SR AT (IS 110736-201438, [l & 4>
H98.9%) A LMHE (5 110844-200003, Ji
B 96.4%) . RIFKFE (k5 110807-201306, i
B4 99.2%) FIELEE (k5 110773-201313, i
B 99.6%) iyt (it 111926-201605,
R 973% ) . BEEEE (itS
111530201411, JfiE/r%0 98.1%) FHZH 1, (Hk
5 110766-201520, JiiE />4 98.9%). HETH (it
5 110323-201065, 51704 98.5%) KKHTHAZ (it
5 110826-201415, JiE/>4 99.7%). 7] (5
100080-201408, J5i 734 98.4% ) /ML %] A S (4t
5 111885-201001, JRE/THL 97.5%) Ki#E (it
5 110756-201512, JFiE 5% 98.7%) H04T i [H
ke AL, N, (akal; BERR, sl
K, EATEK.

KWK Gastrjodiae Rhizoma- 17 & % Polygoni
Multiflori Radix. F1E Angelicae Dahuricae Radix-
PHLTE Rehmanniae Radix Praeparata. 7}+Z Salviae
Miltiorrhizae Radix et Rhizoma~ )|& Chuanxiong
Rhizoma « % vi¥ Ligustri Lucidi Fructus. 43
Angelicae Sinensis Radix Y0¥ 3 Fructus Tribuli 5
5 Ecliptae Herba. WM Mori Folium. [1-j
Paeoniae Radix Alba. H% Glycyrrhizae Radix et
Rhizoma- ¥ Polygonati Rhizoma %4 RE R
TE&ERIFIREENIES, WEE REERRS:
5 TR SE,  HEREE A R BR N =R R RS A
YRR Gastrodia elata Bl. B TREEE, I 5 38
BT S @Y &S Polygortum multiflorum
Thunb. FIFEEEUR, BIEANIEREY B E I
Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook.
£ TR, ZAHL B O X SR Hh o JE A
Rehmannia glutinosa Libosch. [P 5B AR 1)
g, A AEEHREREBHEYITZS Salvia
miltiorrhiza Bge. W TERARAIRZE, )15 < LR
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AJEAEYI)ES Ligusticum chuamxiong Hort. FfJF-J5
W=, LI ARBEHEYIZ 0T Ligustrum lucidum
Ait. BB SE, A TE RS S
I Angelica siniensis (Oliv.) Diels ] TG4, Wb¥E%E
NPEEER R B MY PEEE Tribulus terrestris L. T
W SR S M, AR R N A R JE A )
W Eclipta prostrata L. WM E# 7y, S5
Rl ZJBHEYZE Morus alba L. WM, AAANTEHE
BIAT 2 BN 2 Paeonia lactiflora Pall. f]T-J&
W, HEAGHHEBHEY T E Ghcyrrhiza
uralensis Fisch. TR ZE, #NE AR
B E YRS Polygonatum kingianum Coll. et
Hemsl. TR 2E,

TSP, B v 0.25 g, i1 7 B 4 2545 PR A 7 2277,
L5435 160305, 160411 160628 160826
161101, 161102; WG EEHFHI25A R A w477, it
S35 151117, 151118, 160307 160619, 160921
170105,

2 FAEEHR
2.1 BIEEH

%48 Hypersil GOLD Cig (250 mm X 4.6
mm, 5 um); VRSN ZHE-0. 1% RRK R, A
FEEE: 0~10.0 min, 10%~20%Z.JE; 10.0~15.0
min, 20%~30%ZJE: 15.0~30.0 min, 30%ZJE;
30.0~40.0 min, 10%ZMiF; PRFALE 1.0 mL/min;
Kl K 220 nm;  #EiR 40 °C; #EFEE 10 pL.
22 A&

2.2.1 REXHSIEEPE S FEEREATA
ORI RIRE. PIERRR . BESAEMT. HE
T SIS0 a0 Freoa . TR AT il
FNBEA K KR, 50% IR, BEA5241F
30 mg/L. A ZMEH 50 mg/L. RFKZE 10 mg/L.
P ZRRR 10 mg/L. BAEIEHEE 10 mg/L. HEH 30
mg/L. FFZH 11, 30 mg/L. %54 0i# 10 mg/L. BX
ATHIER 20 mg/L. 7 T 15 mg/L- 2045 N g 15 mg/L
FIKEEE 1000 mg/L FITRA XIS, & H .
2.2.2 SRS B TSP FEAR R 10 f,
ZHEA, WAy, BUEE S TAM 2 A, K
EhRE, BREFIEMS, REMA 50%FEE 25
mL, %2, MOERE, MAENR 30 min, B4, H
FRE iR, H 50%MH BEANERCR I E, R, U
o, ERERuE, B, &H

223 BAPEXTHEAE S HRAbTT EO A 4 T

2o A, BORRR, ST S, B
P2 NE. BAKSATE. L7, B, &
B F, @A HEL ERIIPIERER, 25
& “22.27 WURNFT4AE, RIS SRER 258 (1%
PN HR VTR o
23 LTEMER

R ZETE R, R “2.2.37 RS Fh
BH X BEVAI. “2.2.17 TR [RA X R b v v R
“2.2.17 TR HEHAS IR, 7R “2.17 TR AiE %
PR TIE . S5 RN, 55 FIR 12 Rl g
st 8 T DG A I PR O B BT ) Ak, ) 1 55 R VAR X
L L, BLBABAPE TG T, BB E L 1.
24 ZMXFREZE, WNR. E2R

Iy ARG R “2.2.17 TUT BITRA W IR SV
% 1.2, 25, 5. 10 mL, HHET 25 mL £+
HH 50% FREE R 2205, #2251, BRI 54
JoR R P VR G 0T B VA, A IR R e ik
ITIE, VAUREREAE AR (XD, WITS g
BUERNP TR (V), filbrdEihde, 1HEAF4M%E N
ETTRE MR REL Gy ZeMEVa R o2 B R AR,
SER RN Y=3 521 X+11.27, r=0.999 5,
LR PEVE R 3.12~31.2 pg/mL, EEFR 0.71 pg/mL,
FEMFR 0.22 pg/mLs — 2K Z M H Y=5.378 X+10.25,
r=0.999 4, &1 E [ 4.98~49.80 pg/mL, & R 0.54
pg/mL, MR 0.15 pg/mL; KKK Y=23.84 X+
2.674, r=0.999 5, Z&M:YEH 1.05~10.50 pg/mL, &
R 0.42 ug/mL, KR 0.12 pg/mL; FIZEER Y=
12.49 X+203.8, r=0.999 2, £l 0.99~9.90
pg/mL, EEFR 0.39 pg/mL, MR 0.13 pg/mL; £
P Y=22.67 X—39.57, r=0.999 2, Zttiu
il 1.11~11.10 pg/mL, E &R 0.72 pg/mL, FaillfR
0.19 pg/mL; HEF Y=11.23 X—4.526, r=0.999 1,
LRV 3.24~32.40 pg/mL, E&ER 0.25 pg/mL,
FEFR 0.09 pg/mL; FHZ 11, Y=1.339 X+2 854,
r=0.999 2, ZEMEIEH 3.63~36.30 ug/mL, EEIR
1.11 pg/mL, KR 0.44 pg/mL; ¥ & vitF Y=1284
X+287.4,r=0.999 3, Z&PEE [ 1.13~11.30 pg/mL,
SERPR 0.42 pg/mL, FaMIPR 0.17 pg/mL; BRAETHIZR
Y=5.671 X+4.342, r=0.999 5, ZPE5ME 1.9~19.0
ng/mL, SEFRIR 0.75 pg/mL, MR 0.22 pg/mL; 7
T Y=55.41 X—74.61, r=0.999 8, £ 1EJuH 1.55~
15.5 ug/mL, & & PR 0.58 pg/mL, KR 0.21 pg/mL;
LA N s Y=357.4 X+229.5, r=0.999 5, £XE{E
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AT 2-ZORMGH 3-RIEER  4-BIBEIR S-BEAHE o H®E 7012 Ma 8-Friitl  9-BKHIMR

10-7T 115 NER  12-K3ER

1-paconiflorin  2-tetrahydroxystilbene glucoside 3-gastrodin 4-ferulic acid 5-acteoside 6-liquiritin ~ 7-tanshinone Ila

8-specnuezhenide 9-imperatorin  10-rutinum 11-wedelolactone 12-emod

1 REXRE (A), TSP#& (B), XA (C), BRUES (D), BREME. A&, IS, )3 (B), RAE. LI F.
ik, ERE. R, A%, HE. B F) PAMEEREZA (G) B HPLC &
Fig. 1 HPLC of mixed reference substances (A), samples (B), blank sample without Gastrjodiae Rhizoma (C), blank sample

without Polygoni Multiflori Radix (D), blank sample without Rehmanniae Radix Praeparata, Salviae Miltiorrhizae Radix et

Rhizoma, Chuanxiong Rhizoma, Angelicae Sinensis Radix (E), blank sample without Angelicae Dahuricae Radix, Ligustri Lucidi

Fructus, Fructus Tribuli, Ecliptae Herba, Mori Folium, Paeoniae Radix Alba, Glycyrrhizae Radix et Rhizoma, Polygonati Rhizoma

(F), and blank (G)

1.48~14.80 ug/mL, E&RR 0.52 ug/mL, FilfR
0.13 pg/mL; K% & Y=4.387 X+304.6, r=0.999 9,
EMEVEE 102.8~1 028.0 pg/mL, EEMR 1.56
pg/mL, PR 0.64 pg/mL.
2.5 EEREIRLE

B “2.2.17 TUFRITRA XTI SR, 1% “2.17
TR g 2 FE R 6 Ik, WWRATHATH . KL
Wt RIRER. BT8R, S, HEE.

S as F oTH . BRETEIZR . 79 T W22 PO g
AR T 2 BV AR, 43 T RUIX 12 N W AR 7Y
RSD fH, #%iX 12 M ERAT) RSD KN
1.67%-0.61%- 1.29%- 1.33%- 1.24%- 0.93%- 1.25%-
1.44%. 0.86%- 1.71%- 0.55%. 0.68%, 5% TR
ARG 2 FE R o
2.6 EEMRAE

b5~ 160305 () TSP i&fE, % “2.2.27 T
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J7 iR 6 IR, % “2.17 TRtk & A
HEATIE , 43 IS TSP H AT 258 . 2K O
RIRE . BIERTR . BEAENEE . HEE . FFZE U,
FreoiH . BRATHAZR . 7T 2 IR R 38 3R
P&, FEEX 12 AN =50 201 RSD KN
0.86%-0.93%- 0.77%- 1.11%- 1.27%- 1.38%- 1.39%
1.24%- 1.36%- 0.62%. 1.01%. 0.99%. 45F KA
KITEEG R
2.7 REMRIE

HUtt5 4 160305 ) TSP [H]— 43 sk i 57
EEILTEO0. 2. 4. 6. 8. 10, 12h, % “2.1”
TGS E AT 251 . RO RIRE. [
PR BASIEHE . HEE . FF2E L. Rt
BRATEAZE S P71 A P e AR B 2 e T AR
SRAFIX 12 B2 5 I THIAR 1 RSD ARUKCN 1.59%.
1.22%-0.88%- 0.79%- 1.64%- 1.59%- 0.85%- 1.62%-
1.34%. 0.91%- 0.77%. 1.06%, 3 HIHREE AR
ERI &G 12 h W
2.8  MNFEEIERIKTE

US4 160305 1) TSP i& &, FREL 9 17,
i 1.0g, BTRIRFEMS, 30 14, 250k%m
ARNZH 30 mg/L. IR OMH 50 mg/L. RKER
10 mg/L. PR 10 mg/L. &AM 10 mg/L.
HHEH 30 mg/L. FFSH 11, 30 mg/L. KE2 v 10
mg/L. BKRTHEHE 20 mg/L /] 15 mg/L. W72 N
fig 15 mg/L FK 352 100 mg/L VR &% BRI 0.5+
1.0~ 1.5 mL, $% “2.2.2” TR J5 ) 2 Hh il i ia i

SEA A 25 mL, 1EAINAEE RSO il . 4% “2.17
Wk 2 g, WX 12 NS T KL
I KRR PR . BSIehT. HEH.
S s Fr otH . BRETEIZR . P9 T W22 Py g
K M B 5 508 99.88% - 101.25% -
99.67%- 102.04%. 101.17%. 98.27%- 100.28%-
99.11%-+ 98.49%. 101.57%-+ 102.37%-+ 97.89%,
RSD 4374 1.55%- 0.98%- 1.29%- 1.17%- 1.67%-
1.51%-+ 1.20%- 0.95%- 1.67%- 0.94%- 0.58%-+ 0.69%.
29 TAMER

Ut 54 160305 1) TSP &, M/ “2.227 M
AL VR A VAR, R “2.17 BTN kg%
AT W, e Sl B . S A (38.40.42 °C).
EARE (0.9, 1.0. 1.1 mL/min) 284k R A LS
ISR E R . 5 REIR, A R
TS AN AR ELAF] 0N AR AR i ) 5 T B R
sZm, RO R
2.10 HESRAVNIE

B 12 MR TSP, 4% “2.2.27 Tl % 77 74
B AVER, 2 2.1 TR I SRR E
SRR 1. TR seIn g T VR, 12 ik
TSP AT H . RO E . RKE. PSR, &
SSAEHEE . HEE . PRSI U R ot BRHTH
RS WA P IR AR R R I R B A
1.241~1.261. 2.116~2.133. 0.540~0.558 0.077~
0.099. 0.089~0.110, 1.111~1.134. 0.158~0.183.
1.375~1.399. 0.342~0.372. 0.542~0.571 0.648~

F£1 R2#HL TSP EENELR
Table 1 Quantitative determination of 12 batches of TSP

R (mgg )

e AYH RIRER TIROAH PR BEARH HEE WESGNEE IS0 L, ROl TR T ORIER
160305 1.243 0.548 2.121 0.086 0.099 1.122 0.164 1.384 0.355 0.549 0.652 45.22
160411 1.255 0.543 2.116 0.090 0.110 1.131 0.174 1.387 0.357 0.542  0.656 45.87
160628 1.244 0.542 2.133 0.094 0.093 1.127 0.161 1.396 0.353 0.545 0.658 45.93
160826 1.241 0.546 2.126 0.084 0.091 1.129 0.160 1.399 0.344 0.547 0.650 45.13
161101 1.252 0.550 2.119 0.088 0.089 1.112 0.165 1.378 0.342 0.551 0.672 45.05
161102 1.258 0.558 2.127 0.099 0.105 1.126 0.171 1.385 0.367 0.555 0.662 45.63
151117 1.261 0.549 2.129 0.077 0.101 1.115 0.183 1.388 0.348 0.562 0.668 45.35
151118 1.246 0.547 2.122 0.083 0.093 1.134 0.159 1.375 0.366 0.547  0.659 45.53
160307 1.249 0.542 2.131 0.085 0.107 1.130 0.158 1.377 0.371 0.556  0.648 45.68
160619 1.258 0.540 2.118 0.079 0.094 1.111 0.162 1.382 0.372 0.564 0.651 45.48
160921 1.256 0.541 2.124 0.075 0.098 1.125 0.166 1.380 0.351 0.566 0.664 45.28
170105 1.247 0.551 2.128 0.082 0.096 1.121 0.168 1.393 0.362 0.571 0.660 45.72
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0.672. 45.05~45.93 mg/} . HA KR MRS,
FBRIR . BESIEREE A 4 R I B RAR, &A1
LRI R B2 2 1A SAS BO R 22 7/)

3 g
TS HPLC [RIR U E TSP A 12 Fhig ek

I, Tk E. R 5E, AI/EN TSP 245

bR I E J7 I8, Xz 2 R AR T R

HZENE-

S A MR RERE B, SHEs &R T T
ett, HTHE 2R, TR R A
e ST TR R X TR S PR B RCR 34T
THEE, R TIdE, A REURIKIE B
HUOG 2 UK (P R, S 5 53 B R i H B AL
A, KB EREIU SR R T KB R
BT TR BUA R AT L T, 50% FHEE ) HEEL
BRI s KB RN R BN 1] 23 £ B 20 30, 40,
60 min HEATHEL, #5E T 30 min BJHEE A
SE 3k
[11 A KM, BRBERR. RIKE D F 6T % R AT G

Bt 60 45 [J]. HAEAFIENNAE, 2007, 6(11): 667.
[2] W4, A4 RIKE S AT & LR 120 B 525

[7]. WirE R 2%, 2012, 28(6): 3-5.

[3] Mtk A4 RIRE DR IETT RN sh Bk LRE 120 51
IERMEE [J]. WiR R &, 2015, 31(9): 41-43.

[4] ZEgE, B0, R, % KRR S IETT Skm
60 BIIGARETFE [7]. S PEERLS SRR, 2009, 9(1):
24-25.

[5] Wik, kA RIKE S HRTT IEYESLIR 60 Hililf
RS [I]. IR R R, 2013, 29(12): 50-51.

[6] HHEZjH [S]. —#&8.2015.

[7] 3% HPLC VA E KRR B 5 F K3 2= & 2 I R
WEFE [, WARAEGEEZY, 2013, 9(2): 23-24.

[8] EMer, A B RKE S AP 23,54-TU8RERL

1]

[10]

(1]

[14]
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