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Determination of four constituents and establishment of HPLC characteristic
chromatograms for Shengmai Injection
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(1. Sichuan Academy of Chinese Medicine Sciences, Chengdu 610041, China; 2. Chengdu University, Chengdu 610106, China)

ABSTRACT: AIM To determine the contents of four constituents in Shengmai Injection ( Ginseng Radix Rubra,
Ophiopogonis Radix, Schisandrae chinensis Fructus) and to establish its HPLC characteristic chromatograms.
METHODS The analysis of this drug was performed on a 30 °C thermostatic Supersil ODS2column (250 mm x
4.6 mm, 5 pm) , with the mobile phase comprising of acetonitrile-water flowing at 1 mL/minin a gradient elution
manner, and the detection wavelength was set at 203 nm. Ginsenoside Rb, was used as an internal standard to
calculate the relative correction factors of the other three constituents, after which the content determination was
made by quantitative analysis of multi-components by single-marker ( QAMS). RESULTS Ginsenoside Rb,,
ginsenoside Rg,, schisandrin A, ophiopogonin C showed good linear relationships within the ranges of 51.35 -
410. 80, 53.70-429. 60, 4.94-49.40, 22.02-137.62 pg/mL (r=0.999 6), whose average recoveries were
98.98% , 99.05% , 99.14% , 99.26% with the RSDs of 1.73% , 2.18%, 2.87%, 3.62% , respectively. The
results obtained by QAMS approximated those obtained by external standard method. There were eight common
peaks in the characteristic chromatograms of seventeen batches of samples. CONCLUSION  This stable and
feasible method can be used for the quality control of Shengmai Injection.
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AR SR IRA TAR RIS R T A R 2 bR v
27 S+ T (WS3-B-2865-98-2011) , {H
Hrb e iR s B ik s kg 1, 2, 3, 7,
8.9, 10, 15, 16 ¥ RIKBIFL 73 8, WA ¢k
— T X ETEREEOR . GRAKM),, SEUES
PraffEid b8 17 M A, AR THET
LS ARG NS BAT Rg, . Re, Rb, KA
TR TFER AT TS, MR RHAR
KRANS BT | KR LELART .

— M ZPFEEFR I 1 AR, B E TS
A 853 AR TS TE PR - o & Ak, AIAR G Hh
fE R 2 B o B E R | SRR E L AR B O
SR, HA R B, A b R AR i 2
ST HE, SRR AT AR R R
T, IRGRT 2015 AERR (R EZGHLY) M 2010
AER 1SRRI 2 9

FEAE R H o HPLC . GC. LC-MS, GC-MS
AEFREE ST, Hidh HPLC HRAE K3 BoA n] B4
SRR PR . RS S, H
AR R Mok, BRAE s d& Kk b 2%
TRy A 8 SRR Ak, SCRT X G o & i AT 4 1T
W AR AR A A — BB, Bl e TR A
FEPEAE T T B — B, ASREX T A R R I
HEATRE BT TESS 530 7 TH R FHARARLRE DA A
3, AR R B e X S BB B, i A0
FRIXELAAS B AR

ARSI 1 S ST — I 22 PP R A g A ke B
W AZ B Rg,. AZE1 Rb,, TLKRFBEEP
HARA CHSA R, IR EE#Sr HPLC R
TIE RIS A7 B s s o, v A I R A 4 1
HlZ R B, SRR RS A W AT o AT,
AT Ry LT b o S RS
1

Waters 2695 =5 %0 W AH € 3% A3 [ Kt B 5
(i) BHRRAFE]; SQP BT K3 [+ 774
Z—, WEFMBAES (dbat) ARAR], A
Z A Rg, (5 150924, 45F=98%), AB
H Rb, (L5 16060402, 4L =98% ). FMk T
o (4It%5 110857-200405, 4liJF =98% ), A& R
1 C (5 180411-047, 4 =98% ) X MR/
W 19 )14 2 e ar AR R A BR A AL AR ki S
KB AN EK, 217 (H'51~17), BHI0 mL,
2 HAESHER
2.1 —mSapkEs
2286

2.1.1 (AR5 Supersil ODS2 fA3EFE (250 mmx
4.6 mm, 5 um); RSN VN (A) 7K (B), h
VWL, BRI 1 AR ET mL/ming HEE30 °C;
R 203 nm; #EFERE 10 pL, EEEILE 1, H
VERTRN, 250 B AT

£1 BERRESF

Tab.1 Gradient elution programs

At 1]/ min A 25/ % B K/%
0 15 85
25 30 70
45 35 65
60 44 56
80 60 40
0.14
0.13
0.12
0.1
0.10
0.09
0.08
0.07 |
0.06
2003 7
0.04 3
0.03 A o
0.02
. 2 uS 6
0,01 h, R P
0.00 S A B
000 10.00 2000 3000 4000 50.00 60.00 70.00
#/min
A. R
0.14 f
012}
0.10 |
jon]
2008
0.06 ;8
0.04 3
002} J
0.00 kb, : ; . , . il
0.00 10.00 2000 3000 40.00 50.00 60.00 70.00
t/min
B. X
0.14
012}
0.10
Doos |
2008
0.06
0.04
0.02
0,00 Lk : ; : ;
000 10.00 2000 3000 40.00 50.00 60.00 70.00
t/min
C. ZEEBH

1. AZ R Rg
#HC
1. ginsenoside Rg,

3. ABBI Ry, 7. HIKFEW 8 k&R

3. ginsenoside Rb, 7. schisandrin A

8. ophiopogonin C
1 &M% HPLC &ifE

Fig.1 HPLC chromatograms of various constituents

2.1.2 XREAIEWEIS KBRS B H Rg, .
ANZ A Rb,, HIRFEEH | 24 RAT C XIS
i, HEEHI AR 1 mL 53503 U 1,027, 1,074,
0.247. 1.101 mg AR, BITS,

2.1.3 Rl i W A B0 O A &
0.45 pmfd LB E, BITS,

2.1.4 MXKIEFEFME PAZSZIF Rb, A
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B, THEIHA 3 Rl AR R E R T £, A
ﬂ\jfk/a:fk/ﬂ: (CkAa) / (CA), Hrp C, S HiAth
WA B EE , A, AR TR, C R
i, A HNPRIERER, SR 2,

x2 BRAENRERTF

Tab.2 Relative correction factors of various constituents
AHXIREIE K ( IAR A S 21 Rb,)

P T I . T
5 0.616 0. 058 0. 685
8 0.611 0. 058 0. 688
10 0. 608 0. 058 0. 683
12 0.612 0. 057 0. 689
15 0.611 0. 057 0. 694
20 0.611 0. 057 0.691
25 0.614 0. 057 0. 692
S 0.612 0.057 0. 689
RSD/% 0.431 0.793 0. 586
2.1.5 e
2.1.5.1 ZMEXRFE HEWIE “2.1.27 I

XTSRS, R 2.5, 4, 6.25, 10,
20 1%, VENLRYEEW A~E, 16 “2.1.17 WifaiE
FAFFHEREDIE . DA IR R B N B (X)),
W R AR (Y) #EATIIE, 25 E 3, W]
IS A TERS HIB BN R RAF, LhS/N=10
JERIR, MEASEIF Rg,. ASEH Rb,, K
TR ZLRA C e RN 9.1, 13.2,
6.2, 17.5 ng,
3 BSHHBBXER

Tab.3 Linear relationships of various constituents

Wy Clava o HEE
(pg-mL™)
AZ B4 Rg,  Y=3547.8X+20872 0.999 9 51.35~410. 80
AZHEAFRb,  Y=2783.1X-54 664  0.999 6 53.70~429.60
FLR Y=39 860X-20 446  0.999 9 4.94~49.40
FABAT C Y=3 045. 1X+5220.3 0.999 7 22.02~137.62

2.1.5.2 REmERE B “2.1.5.17 TR
VWA, TE 2.1 17 TR0 T R E 6 1K,
M ANZB1F Rg,. ASE1F Rb, . AKFEEH
HAR A C T AL RSD 43 %14 0. 16% . 0.21% |
0.10% . 0.32% , IR 2B KA,

2.1.5.3 #EEMWKE BESNE (KD, it
170504) i, % “2.1.37 Wi F k4 6 frfit
RATAW, TE “2. 1017 T3S 41 T SRR 2
M ANZB1F Rg,. ASB17 Rb,, AKFEEH
FABAF C WETH AL RSD 43 51K 0.38% . 0.41% .
0.62% . 0.65% , KUIZTEELEERL,

2.1.5.4 RUEMHIRE BOEHW (KD, #tS
170504) &, # “2.1.37 TR e dl s R

B, T0,2.4,6,8,12,24htE “2.1.17
WEIEAIE T HFENE, M AS BT Rg, . AS
BAF Rb,, LWRFEER | Z AT C W R RSD
SRR 0.16% . 0.22% . 0.28% . 0.59% , # A%
WRAE 24 h NESEME R AT
2.1.5.5 JREEISCRIES R R S o R
HEMPES®E ()% D, iS5 170504) 0.5 mL,
e fy, 41 1 HF i A KRR S W, %
“2.1.37 WURJrE A R w I, fE C2.1.17
T35 25 T BRI, T R, R
4,
x4 ERSMEERKRRREER (n=6)
Tab.4 Results of recovery tests for various constituents
(n=6)
o A A WA mE P EER %
H/pg H/mg H/pg FR/%  (RSD/%)
AB A Rg, 1255.26 1255.20 2521.58 100.89  98.98
1255.26 1255.20 2467.32 96.56  (1.73)
1255.26 1255.20 2 483.74 97.87
1255.26 1255.20 2491.09 98.46
1 255.26 1255.20 2 521.25 100.86
1255.26 1255.20 2 501.07 99.25
AZEAF Rb, 1396.98 1397.00 2758.67 97.47 99. 05
1396.98 1397.00 2748.32 96.73  (2.18)
1396.98 1397.00 2 781.49 99.11
1396.98 1397.00 2 769.31 98.23
1396.98 1397.00 2 832.86 102.78
1396.98 1397.00 2 793.63 99.97
TR TFER  18.48  18.40  37.33 102.45  99.14
18.48  18.40  36.31 96.91 (2.87)
18.48  18.40  37.44 103.05
18.48  18.40  36.54 98.16
18.48  18.40  36.29  96.80

18.48  18.40  36.41 97.45
HEBEIFC 6542 65.50 129.03 97.12 99.26

65.42 65.50  130.22 98.94 (3.62)
65.42 65.50 128.12 95.73
65.42 65.50  132.97 103.14
65.42 65.50  128.58 96.43
65.42 65.50 133.66 104.19

2.1.5.6 MHMERE  BEAFEER ., AR
TFERE | AR XA XA P s e, &5 2R AR
5~8, AIHITCHIR 0 (RSD<5.0% ),

F5 AEAERITEIRIER TR
Tab.5 Effects of different column temperatures on relative

correction factors
AR IE A ( WFR A A7 Rb, )

]

W S ai g, FkTEN | EARFC
25 0.634 0. 055 0. 694
30 0.613 0. 057 0.711
35 0.618 0.053 0. 675

RSD/% 1.76 3.64 2.60
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Tab. 6 Effects of different volumetric flow rates on relative

correction factors

Hofth 3 P FEARULES . AT B A AR O BA s
[\, 25K, AIAIICIH S (RSD<5. 0% )

NN R v AHXTREF F (AR AZ 21 Rb,)
(mL+min™") AZRBAT Rg, IR FEXARBIFC K9 EHHHEMRERE
0.8 0.625 0.054 0.697 Tab.9 Relative retention time of various constituents
1.0 0.612 0. 057 0. 689
1.2 0.633 0.055 0.677 (V\]}ﬁﬁ i%‘éﬁ'mb )
RSD/% 1.70 2.76 1.46 N RAZEH Rb,
- % Ak -
F7 AEGEEMEEEERFHZM f% KT A4
R =4

Tab.7 Effects of different columns on relative correction & R fre
factors Agilent 1260 Global 0.567 1.626 1.815

\ TR 7 IR ) Agilent SB 0. 567 1.546 1.806

g PR T TR EXBIFC AN Supersil ~ 0.575  1.561  1.833
L — el . - = Waters 2695-2996  Global 0.567 1.581 1.928

A4 Supersil 0.613 0. 057 0.711 )
Global 0. 634 0.058 0. 688 Agilent SB 0.562 1.544 1.849
Agilent SB 0. 652 0. 062 0.728 WA Supersil - 0.555 1.575 1.842
RSD/% 3.08 4.48 2.83 H LC-2010AHT  Global 0.566  1.582 1.842
Agilent SB 0.554 1.573 1.924
8 AEMLEFHEITRIERE FHIEA

= R AL MR . HKAVRF Supersil — 0.574  1.622  1.871

Tab.8 Effects of different instruments on relative correction S A 0.565 1.579 1.857
factors RSD/% —_ 1.29 1. 84 2.35

- XA I F (AR A S 24T Rb,) . .
e 2.1.7 MEMESAENE RO REIR0 pL,

ABWRAF Ry, HKFRN  EXETC

Waters 2695-2996 0.613 0.057 0.711 TE 2117 Tiaps 5 F IR g, 35 R HAMR

BRLCIONIT 00000 O WSS AR, AL 10, B2 F

RSD/% 2.81 4.39 3.9 IHEIMSEE R TC B 2257 (RSD<5.0% )

F10 EEHSEHEENELESR (pg/mL)
Tab. 10 Results of content determination of various constituents ( pg/mL)
5 ABuiRy, el Bk _ mxedc
HMrik —MZPFE RSD/% PIRINES —MZIFE RSD/% VIR —W 2k RSD/%

1 171. 07 111.82 112.07 0.16 10. 16 10. 87 4.76 36. 85 36. 05 1.55
2 225.44 136. 90 136. 27 0.33 10. 09 10. 66 3.91 56.25 53.77 3.19
3 233.23 143.79 144.22 0.21 9.71 9.06 4.87 45.62 43.22 3.82
4 197.01 141. 45 140. 66 0.39 10.78 11.27 3.17 33.23 33.95 1.52
5 169. 90 136. 18 135.43 0.39 10. 43 10. 31 0.83 23.82 23.19 1.89
6 167.72 134.76 134. 05 0.37 10. 61 9.94 4. 64 27.74 25.97 4.67
7 159. 86 127. 86 128.33 0.26 11.48 11.31 1.07 25.61 25.09 1.45
8 153. 46 180. 41 179. 06 0.53 9. 04 9.59 4.20 29.09 28.09 2.47
9 285. 46 240.77 239.43 0.39 20. 45 20.19 0.89 89. 65 86. 15 2.81
10 266. 81 172. 26 173.31 0.43 10. 05 9.55 3.62 114.51 119.12 2.79
11 299. 09 239.95 239.35 0.18 8. 40 8.08 2.75 97.26 99. 26 1.44
12 327.74 245,71 244, 59 0.32 7.89 7.45 4.05 115. 64 118.41 1.67
13 231. 67 125.79 125.09 0. 40 8.33 8.09 2.10 17.16 17.73 2.30
14 232.52 127.27 126.22 0.58 7.27 7.11 1.58 15. 61 14.58 4.82
15 279. 40 251.05 251.52 0.13 18.48 18.26 0. 84 65. 42 62. 41 3.33
16 222.23 194. 59 193.51 0.39 27.48 27.11 0.95 48.98 46. 44 3.77
17 212. 86 185. 94 185. 33 0.23 26. 68 25.83 2.29 50. 48 47.78 3.89

2.2 HPLC#ieH## s RHERAMER S
FEARURE DA #2004 W) FE 57 1 SO0 BEARAIE
17 b5 #E  ( WS3-B-2865-98-
Hope i e 4y B 1% DL HRAR, PR 17

K, UL 3,
2011) R,

2288

58

IE R £20% MR, g58 0% 11,

AR A PEATRAE R AR, W 4, R T 8 A3k

A, L350 (ASE1 Rb) ASH, L
b HeA WA PR AR GO B B ] AR AR, AP



2020 4F 9 H 9o % September 2020
EAE FHOW Chinese Traditional Patent Medicine Vol. 42 No. 9
0.14 3 it 54iR
ool PR, TR IR, SR
%ﬁ: . ; KWL, fERHMLRWE R 4, 4RI,
004l 3 BN SR HE P B — B RAEAE L, T2 Z2 R 53 [F)
Oﬂé- ,MW&M?«,Aﬁ&giwkijwu%JH.wNMwwﬁs~: B A A ] — SO [R5k A 473k, DR i o
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B3 AERESEN REFEEE
Fig.3 Reference characteristic chromatogram of

Shengmai Injection

HHE/mV

29024 ||

217.65

145.06

72.47

-0.12

— AN TR B 73 E LA 4 T A 0 HE AT 20 53T
M TR AE P B 51O AR G b A e T X —
[E1F I8

23.19 34.76

46.36 57.97 69.57

B4 17 #t# & HPLC $HEEi%

Fig. 4 HPLC characteristic chromatograms of seventeen batches of samples

11 JFHFEENERERE, BAXFERR

Tab. 11 Relative retention time and relative peak areas of various common peaks

HAiE | JA7 I 2 JAT I 4

JAT I 5 A% 6 A7 A8

I'w s RRFDR ARSI AEXSOR AEXEE AR

FRFUE  AEXSER OAXME ARXTR O AHXRE AEXSOR ARXRWE RHRSOR XS

B mR BEE WA B mAR e @A e mR BEEE @A EEE m

A 16030621 0.56 1.07 0.89 0.15 1.07 0.43 1. 14 0.32 1.30 0.28 1.58 1.04 1.82 0.31
16120121 0.56 1.00 0.89 0. 14 1.07 0.41 1. 14 0.30 1.30 0.20 1.58 0.79 1.81 0.34
16120614 0.56 1.01 0.89 0.12 1.07 0.42 1. 14 0.30 1.30 0.23 1.58 0.75 1.81 0.28
17040921 0.56 1.18 0.89 0.12 1.07 0.55 1. 14 0.41 1.30 0.17 1.57 0.96 1. 81 0.25
17070224 0.56 1.31 0.89 0. 14 1.07 0.56 1. 14 0.40 1.30 0.30 1.57 1.08 1.81 0.20
17070311 0.56 1.32 0.89 0.16 1.07 0.57 1. 14 0.41 1.30 0.27 1.57 1. 14 1.81 0.24
17070614 0.56 1.31 0.89 0.16 1.07 0.52 1. 14 0.40 1.30 0.27 1.58 1.26 1.81 0.23

B 170101 0.56 1.93 0.89 0.30 1.07 0.46 1.14 0.33 1.30 0.34 1.57 1.03 1.81 0.28
170302 0.56 1.38 0.89 0.23 1.07 0.73 1. 14 0.47 1.31 0.44 1.58 1.26 1.81 0.46
16080202006 0. 56 1. 06 0.89 0.22 1.07 0.71 1. 14 0.48 1.30 0.40 1.57 0. 66 1.80 0. 64
16080302005 0. 56 1.32 0.89 0.22 1.07 0.73 1. 14 0.46 1.30 0.39 1.57 0.49 1.81 0.47
16080402005 0. 56 1.23 0.89 0.21 1.07 0.73 1.14 0.46 1.30 0.41 1.58 0.42 1. 81 0.51

C 16120105 0.56 0.89 0.89 0.12 1.07 0.72 1. 14 0.46 1.30 0.31 1.58 0. 63 1.83 0.11
17092702 0.56 0.90 0.89 0.12 1.07 0.70 1. 14 0.46 1.30 0.27 1.58 0.55 1.83 0.10

D 170504 0.56 1.47 0.89 0.23 1.07 0.60 1. 14 0.36 1.30 0.20 1.58 1.16 1.81 0.34
170901 0.56 1.44 0.89 0.24 1.07 0.52 1. 14 0.30 1.30 0.28 1.58 2.17 1.81 0.32
170902 0. 56 1.43 0.89 0.25 1.07 0.51 1. 14 0.29 1.30 0.28 1.57 2.20 1. 81 0.35
THE — 0.56 1.25 0.89 0.18 1.07 0.58 1. 14 0.39 1.30 0.30 1.58 1. 04 1.81 0.32
S N 0.45~ 1.00~ 0.71~ 0.15~ 0.85~ 0.46~ 0.91~ 0.31~ 104~ 0.24~ 1.26~ 0.83~ 1.45~ 0.26~
0.67 1.50 1.07 0.22 1.28 0.69 1.37 0.47 1.56 0.36 1.89 1.24 2.17 0.38

ARSI o — I 2 B S I R R RS
SRR Y — I 2P ST R R
AT, O BRI vk 2 A8 B T 4 B4

P AT B A OISR T IRIES S, R
KTERIERN T LAGAE HAER T, DLAS IR, N
WARES, BER B E NS 2 9F Rg, . AR TEEH
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