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AR — ST BIR SO TR B, SFREVERL; ARFRV R 1.0 mL/min; AR 30 °C 5 A 260 nm, R 6 FlUk
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Determination of six constituents in Shiyifang Vinum by HPLC
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ABSTRACT: AIM To establish an HPLC method for the content determination of six constituents in Shiyifang
Vinum ( Notoginseng Radix et Rhizoma, Dipsaci Radix, Carthami Flos, etc. ). METHODS The content deter-
mination of notoginsenoside R, , ginsenoside Rg,, ginsenoside Rb, and asperosaponin VI was performed on a 30°C
thermostatic Inertsil® ODS -3 C;column (4.6 mm X250 mm, 5 wm), with the mobile phase comprising of ace-
tonitrile —0. 1% phosphoric acid flowing at 1. 0 mL./min in a gradient manner, and the detection wavelength was
set at 203 nm. The content determination of brucine and strychnine was conducted on a 30 °C thermostatic
Geminni® C, 110A column (4.6 mm x250 mm, 5 pwm) , with the mobile phase comprising of acetonitrile-mixed
solution of 0.01 mol/L. sodium heptanesulfonate and 0. 02 mol/L potassium dihydrogen phosphate flowing at
1.0 mL/min in an isocratic elution manner, and the detection wavelength was set at 260 nm. RESULTS Six
constituents showed good linear relationships within their own ranges (r>0.999 0) , whose average recoveries were
98.52% —99.96% with the RSDs of 2. 0% —2.3% . CONCLUSION This simple, accurate and reproducible
method can be used for the quality control of Shiyifang Vinum.
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brucine ; strychnine; HPLC
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TR B 2 AR — B R EE B Y
B, =, 2. Zi4E. HARE (B .
RS2yl L, BATE MR . I EoR a2
Yo AT BT R A ORI 2 A ke ST
Bk, LTS AR, ERW K = £ sk,
BARZIEHE T ABRAF Re, A RIMES, M|
LY R T i A, i LRI R, M
AZRAF Rb, U1 HLE W A )1 L B VAL
ARUE . Yok BT RUE A RS, R
IR EZ Sy, FR SR i S8+
B ) T B R85y, SMOREEMERY, ™A
PRI TR S R F L RS bR 23 Y I RE L A
— AR ERER AR S B T R A SRR, A
SR A HPLC 0 5E +— 75 2510 h =L 2 A R,
ANZ B Rg, . AZEAH Rb, | JIIZWEiT VI, 5
BT, LT EaE, DUYEEE 4wl
B, AT DR T
1wt
1.1 ALE  Waters 2695 %I 25 20 i HH (4 354X, T
B Waters 2489 f&i &% . Empower {435 T /Eu; (3£
Waters /2] ) ; CPA225D I Hi F- 43 #fr RF- (fE
[E Sartorius 7\ @] ) ; HWS-26 B 3 #4 {8 15 7K 18 5%
( B RBH A A RAF]D) o
L2 &K%+ -4l (5 20160713,
20160818 , 20161214, 20170206) W+ PiHEEzL
K — M8 E B, =L R (110745-
201318) . AZR4F Re, (110703-201530) ., A=
B AF Rb, (110704-201424 ), JI] 2z W & H VI
(111685-201506) X fE ity 35 1 T [ £ it 24 ot A
WF5Ebe; SDET Ak (B25064) . 1T (B25079)
XF R T R AR A R A . G R
agkal; HAWKRIY i sl KAtk
2 HEEER
2.1 2% (=% R, AXR¥F Rg . AR
#F Rb, . NZereirVl) &8 2nE
2.1.1 %% Inertsil® ODS-3 C, {4 i+
(4.6 mm x250 mm, 5 pm); WA (A) -
0.1% B (B), BEEVEDE (0 ~5 min, 20% A,
5~10 min, 20% ~23% A; 10 ~ 15 min, 23% -~
29% A; 15 ~20 min, 29% A; 20 ~30 min, 29% ~
36% A; 30 ~40 min, 36% ~20% A); {KFHHE
1.0 mI/min; #3530 °C; #MPFI 203 nm; gEEE

= 20 wLo
2.1.2 Bl

2.1.2.1 XHMBER HEERRELEH R A
Z A Rg, . AS A Rb, I W7 g1 VIXT IR A
T, IV ] A I S R R 43 R 323..0
832.0, 302.0. 834.0 wg/mL, HIf5,
2.1.2.2 HHASEEY R E RS S mL,
KIBZET, N 50 mL KRG R 200
Shery i 30 mL ZEEFEE 1R, #E G 5L Sk
2, KIZHZKAMANIE T EEAE 6 W, 431K 20 mL,
BIFETEZ, 1IETEARMERRTRGE 2 K, BK
50 mL, IETEEZE/KBZHET, FRighnH EE s e
AES5 mLwffith, #5, B,
2.1.2.3  BIMEXTHEMS WL Bk =B, S2lrag Bk
XTREARE G R, % 2. 1.2.27 TR Bl &,
IEE N
2.1.3 ARG MR B (201,27 TR 4R
ey HEAS . BIMEXT RSO, 7E 2. 1017 T
G TR, S5 OLE 1, RN, 4%
R (03 U6 S5 AR AR (i e i 43 i FE R KT 1.5, H
W KT 5 000, FAMETE.
2.1.4 ZRMECRFZL M 21,27 IR XA A
WS R, MBEE 24,6, 8, 10 f5, 7F
“2.1.17 TR ST SRR E . DA TR AR S 9L
Asbr (Y), R RS ARRR (X)) R4
9, Z50LEE 1, A4 R AR [ T Ltk
KRR

F1 AMHEFRMLR

Tab.1 Linear relationships of four saponins

ERTEATY
Ay EIEpR T , =
(pgrmL™)

=LETR, Y=4.58x10°X+2.53x10* 0.999 8 32.3~323.0
ANZHEA Rg ¥=5.53x10°X +3.19 x10* 0.999 8 83.2~832.0
AZ BT Rb, ¥=3.53x10°X-1.19 x10* 0.999 8 30.2 ~302.0
JIZEW VI Y =5.68 x10°X +3.87 x 103 0.999 8 83.4 ~834.0

2.1.5 FESERRIS H “2.1.27 TR X RE S
W, 765 “2. 117 TGS S0 T #EFEI e 6 v, I
B=tBi R . ASEi Rg, . AZRE1 Rb, ., )|
ST FLHF VI UG T A RSD 43314 0.54% . 0.57%
0.50% | 0.56% , FHLIHERE R
2.1.6 FamEreiRm B 2. 127 TR R
W (20160818) EfE, T0. 4,8, 12, 16, 24 h
TE “2. 117 WA N e, Wi =t
R, . AR Rg, . AZ 21 Rb, | JIZEW 21
VI U4 T8 B2 RSD 4> 51/ 1.9% . 0.26% . 1.1% .
0.30% , FHIFWAE 24 h WEENE R
2.1.7 EEMERE REEIRZGE (20160818 )
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1. ZLBHF R, 2. AZRE1F Rg, 3. JIIZMEH
4. ANB R Rb,
1. notoginsenoside R, 2. ginsenoside Rg, 3. aspero-
saponin VI 4. ginsenoside Rb,

E1 47E% HPLC &i%E

Fig.1 HPLC chromatograms of four saponins

SmL, $£6 iy, e “2.1.27 TF kgt
W, TE 2. 117 WEGE S N HEREI G, AT
“LREFR . ASEE Rg . AZRHE Rb,, JII%E
Wi VI & A & RSD 4 5K 1.9% . 1.5% .
2.2% . 1.5% , RUNZIEELEMERL

2.1.8 JmAEmIRE BRI LR R,
ANZRA Rg, . AZ A Rb, | ISR VXS R
I, N 50% & B B A A T i R B A S A
64.4. 255.2, 100.8 ., 360.8 pg/mL (1%t FE 5
Fm I E A RO M 25 (20160818) 2.5 mL,
1090

6 iy, FEEMA LRI W 2.5 mL, %
“21.27 SRR SR, A 2117
BRI T HFEIE, TR RICR, 4R 0%K 2,
F2 AFEFMHEEKEAWER (n=6)
Tab.2 Results of recovery tests for four saponins (7 =6)
FATR/ AR/ AR/ BIeR/ SE¥ R RSD/

L%y

pg pg g % % %
=tL®EHFR, 157.5 161.0 313.5 96.89 99.69 2.3
157.5  161.0  320.5 101.24
157.5  161.0  324.0 103.42
157.5 161.0 315.5 98.14
157.5  161.0  317.0  99.07
157.5  161.0  317.5 99.38
AZHRH Rg 6750 638.0 1292.1 96.72 98.97 2.2
675.0  638.0 1323.2 101.60
675.0 638.0 1323.6 101.66
675.0 638.0 1305.6 98.84
675.0 638.0 1294.5 97.10
675.0 638.0 1299.6 97.90
AZREIFRb; 2350 252.0 4825 98.21 99.44 2.2
235.0 2520 490.0 101.19
235.0 252.0 489.5 100.99
235.0 252.0 475.5 95.44
235.0 252.0 488.5 100.60
235.0 252.0 487.5 100.20
JIZEWTRAF VI 887.5  902.0 17655 97.34 99.96 2.1
887.5 902.0 1808.0 102.05
887.5 902.0 1811.1 102.39
887.5 902.0 1771.6 98.02
887.5 902.0 1795.1 100.62
887.5 902.0 1783.3 99.31

2.2 AMm (HETHR., T0T) SHENE
2.2.1 a4k  Geminni® C, 110 A fo i
(4.6 mm x 250 mm, 5 um); st 2 G-
0. 01 mol/LE#EiR4N -5 0. 02 mol/L #E — & H
RAWW (10% BRI pH (% 2.8) (21 :79);
AU i 1.0 mL/ming A3 30 C A% I 3 K
260 nm; FEAEEE 10 pl,

2.2.2 WIS

2.2.2.1 XTMEEER REERISETM, 0
X R A A, 0 R B B A3 T R 43
106.4 . 124.2 pg/mL, EIf5,

2.2.2.2 MRS REEWCRCZSIN 10 mL, K
BT, In0.5% R 3 W, BEIK 25 mL,
ofE, BRI 2 mL Y EKIE pH 229 ~10, FH =
A BEAE 6 W, Bk 25 mL, HIF =@ W,
KIBZET, RN REEM, B ES oL B
H, ERS, B, RIS,

2.2.2.3  [IMEXTREIA W EUER SR T 00 B X R
FEh, $% “2.2.2.27 WUR kg, BIfS.
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2.2.3 R MR B “2.2.27 WRFXFIE 0.12% , RESKEEE R

iy HEAS . BIMEXT RS GE L AE “2.2.17 I 2.2.6  fEtEilEe B (202,27 IR IS

A TR, SR ILE 2, RERH, %
A0 T S AN AR OIS I ) i B YR T 1.5, B
VMBI T 5 000, BHMETG 4L,

0.15
0.10
0.
= 2
0.05 |'\J
C A
0 5 10 15 20 25 30
t/min
AN R
0.154
2
5 0.104
< 1 &
0.054
0= T T T T ]
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t/min
B.#ER A
0.157
DO.]O'
<005
G l"T T T T T 1
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C.H I ERFRIMEXT R

1. BEF 2. LT
1. brucine 2. strychnine
B2 2 #iEYHE HPLC &iE
Fig.2 HPLC chromatograms of two alkaloids

2.2.4 RMERREE OB “2.2.27 TR X RE A
W E R, MR E 24,6, 8, 10 fF,
“2.2.17 TATESE N AR E . DL TE B
AR (Y), BTk AR A bR (X) #EFT 2k Il
9, S5 U3, A2 R A YmEAE 45 H A N
PEXR R RAF

3 2HENREUXE

Tab.3 Linear relationships of two alkaloids

Ltk
% [ 575 72 r .
(pg-mL”")
AR TR Y=1.49 x10°X +1.47 x10* 0.9999 10.6 ~106. 4
+17 Y=2.38x10°X +1.16 x 10* 0.9999 12.4 ~124.2

2.2.5 FEWERK B 2.2.27 WUF A

W, AEU2.2.17 BEGEACE T UEREIRE 6 v,

B TIL, AT RSD 52504 0. 16% |
x5

W (20160818) ifis, F 0,4, 8,12, 16, 24 h
fEC2.2.17 TGE M N UEREN G, AR SR T
ik, AT RSD 2305 1.1% | 1.0% , 3%
W WAE 24 h INFRUE PE AT
2.2.7 EEMERAE HEERA (20160818)
10 mL, 3£ 6 £y, #% “2.2.27 Wi F 54tk
PRUAW, AE “2.2.17 W3R AR BEREI E,
BT, /T & A& RSD 435128 1.5% |
L7% , #WZrEEEHRE, fFEaa 20
2R,
2.2.8  fnkElICRIRLE  REEPRIRESET . T
()75 BE A R, T 50% 2T B 4% 40 T R ik
JEIR 17,2 23. 4 wg/mL AT IR SRR, RS
HRESHBCOHMZGM (20160818) 5 mL, 16
0, FEEIMA _LIRX RSB 5 mL, ¢ “2.2.27
WUR ikl s W, 76 “2.2.17 g5 5%
PR, TR RN, S5 LER 4,

4 2HEMBMEEUGRBER (n=6)

Tab.4 Results of recovery tests for two alkaloids (7 =6)

o JFA R/ AR/ MR/ FE/ FYEE RSD/
ng ug ng % /% %

OTH, 846 860 168.7 97.79 99.28 2.0
84.6  86.0 171.8 101.40
84.6  86.0 172.4 102.09
84.6 86.0 168.9  98.02
84.6  86.0 169.5 98.72
84.6  86.0 168.6 97.67

+H T 111.5 117.0 224.6  96.67 98.52 2.0
111.5  117.0  229.2 100.60
111.5 117.0  230.1 101.37
111.5 117.0  226.2  98.03
111.5 117.0 225.7  97.61
111.5  117.0  224.8 96.84

2.3 HesmEag 4 425 (20160713
20160818 . 20161214 . 20170206), Ai#it 3 4, %
“2.1.27 “2.2.27 TR rEHI AN IE R, 7E
2117 f2.2.17 HiARERAE TR E, TR
THE, SRLES,

EESSRENESER (pg/mL, n=3)

Tab.5 Results of content determination of various constituents ( pg/mL, n=3)

itz =LETFR, NS T Rg AZ AT Rb, T =Sl R TR +HT
20160713 48.1 231.9 94.9 302.8 37.1 49.1
20160818 63.0 270. 1 93.5 354.6 33.8 4.6
20161214 55.7 215.1 30.3 120.2 43.6 60.0
20170206 60. 4 240.5 37.5 151.3 4.1 58.6
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3 iTig

3.1 Aok KikdE FUSCESRH PDA KGN &5 537
HLEREZLRBT R . ASE1 Rg,. ASEAT
Rb, FI 227 7 VIAE 200 ~ 400 nm &b (1) I i '
Tk, R BRI T I I RS B PN 34 TG R R S A IR
{H7E 203 nm ZbIARRW N, T H AL PR, @
THEDGE DA T2 R 43 1 R R A, O 3 LA R A I8
RS, DT, LT 2% 2015 R (P EZ
gy —U AR TR B (i 4 1F, e 260 nm
PR I K

3.2 GELMRFE WELRANUCNEIK. E
0. 1% BEMR . ZIE-Ze b " VR IR A R T 4,
BRI 4 FhRAE L ZNE-0. 1% Wl A shAR 21740 1
VEERS, (o0 o B A R de A, 1 O NE-28 vhdh
PEAT YRR o S I N AR SE LA B 5 2 FhAE W 2
WE-7K . ZHE0. 1% BERRIEAT VR BLRT, (o5 i ¥R
RESCBArES, MHHRE ., AP &, mHEm
AET XA (PR ) 1) ONE-2% thh b AT
PRI IS €0 T 05 7 B SR B, S PR R B Iz R
R s AH pH BEAS, MBS HSE 4, 0 B AR
G AN, R i AR A B A T T
HA R, 23BN NG, BRI 5y
ISR FHAS [R) €3 25 AR 2 2nl gy, i HL W e A 9
B ) 3 A I B A L

3.3 MawamykAR T AN GgREZL,
WA E A, ANGANFR B B S bR R 4%
ARSI B, T H I SR, MELLARI S A
I PR TR A TR R Atk

FERIBF I E 4 R A7 oA =R, SR SRR
AT BR 2 /MR PE AN TR 2% 50, PR /K A A I
TEEAE RO AE BAT SRR A B . TSR AR
JRARLFIIE T B2 RO O L 5 At )5 i B 3
IS B T4 R, MZEEL 6 IR 5 AL S
U ELJLF-AHAE T ELAE R 6 Y5 % B R P LA
MENZIE o g, BORSCIGERRZEI 6 1R,
¥k 20 mL,

FERIEHI A 2 FpAE 0 & A B, SR =4
BEAEHC ™, XA ORI AT B e L B, AEHL 6
WHARS W EA BT, 206 WEikHE
W C 2l LA Hh A 0 . Ol TR LR 2 R
ANREREN L 25 5 iR 22, AR SLIR e B 2K L 6
W, BFK 25 mL,

3.4 SAHESN RS BN, SRR T—I7Z
Wb o Ml S A RATERRKESR, UASET
1092

Rb, F0)HZeWr i 1 VIEE W ., n] RE2x 20 il RS 7
B MR RER L el DR B N
TTEMAR, DL HE D 2544 22 1 T 20
TR ™ i Z T8 B B 22 57, X5 B A B SCRiR
WE—C T Bk, AFUR SR IE IR . 4
Hil AR T2 LI @ 18R B[R] I E B 5T
P AR v PRAIE - — 7 2590 o G BE

SE 3Lk
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HPLC ;£ G B EIRREFI & 6 FE 5

& B, Fn#, BRI
(MEFEGZAFE—WREBER, F&E MM 450000)

WE: BH @y HPLC ERFEIIERE AN (A /AT ZAME) halRi ., D8I, A4, B85,
WL B, FEEMMS AR, Fix %Y BRI /87T R ] ZORBAX SB-Aq (4% (4.6 mm x250 mm, 5 pum);
VLG 1% BERR AR BIAE, BREEVENE; PRBUMRE 1.0 mL/min; 334 235 nm; AR 30 C, &R 6 FASES
AUBENLEXRREL (720.999 7), FEIINFEELZ 97. 1% ~100. 6% , RSD 1.35% ~2.28% , Z5if %5k H(E
e, EEML, ARG TR,

KW BBAR; R, S g B FHER B; FHER; HPLC

RE %S, R927.2 XEARERG: A XEHS. 1001-1528(2018)05-1093-04

doi:10. 3969/j. issn. 1001-1528. 2018. 05. 017

Simultaneous determination of six constituents in Tuiyin Mixture by HPL.C

LU Jing, NIU Xiao-jing, = DUAN Xiao-ying*

(The First Affiliated Hospital of Henan University of CM, Zhengzhou 450000, China)

ABSTRACT : AIM To establish an HPLC method for the simultaneous content determination of chlorogenic acid,
loganin, paeoniflorin, baicalin, salvianolic acid B and paeonol in Tuiyin Mixture ( Moutan Cortex, Paeoniae Radix
Rubra, Lonicerae japonicae Caulis, etc. ). METHODS The analysis of methanol extract of this drug was per-
formed on a 30 C thermostatic ZORBAX SB-Aq column (4.6 mm x250 mm, 5 wm) , with the mobile phase com-
prising of acetonitrile —0. 1% phosphoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the detec-
tion wavelength was set at 235 nm. RESULTS Six constituents showed good linear relationships within their own
ranges (r=0.999 7), whose average recoveries were 97. 1% — 100. 6% with the RSDs of 1.35% -2.28% .
CONCLUSION This simple, accurate and reproducible method can be used for the quality control of Tuiyin Mix-
ture.

KEY WORDS: Tuiyin Mixture; chlorogenic acid; loganin; paeoniflorin; baicalin; salvianolic acid B;
paeonol; HPLC
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