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Simultaneous Determination of Ten Compositions-in Shenmai
Injection by HPLC Multi-components with Single Marker
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Abstract: It establishedmulti-components with single marker method. to simultaneous rapid determining ten kinds of gin-
senosides in Shengmai Injection by HPLC, and verified: the accuracy. Taking ginsenoside Rb, as internal standard sub-
stance , it established the relative correction factors.among 9 kinds of ginsenosides,and then calculated the content of gin-
senosides in the product. And it detérmined the content of ginsenosides in Shenmai injection by external standard meth-
od. Then it proved the feasibility of the determination-method with multi-components with single marker through compa-
ring error value between the two methods./The relative correction factors of the ginsenosides were good. The results of
comparing between two methods through 10 batches of Shenmai injection determination showed no significant difference.
The multi-components with internal standard substance of ginsenosides Rb, for 10 kinds of ginsenosides determination in
Shenmai injection performed small error. And it could realize the multi compounds quality control of Shenmai Injection.
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(M RF 8- FE R Z PRI & RGEA RS F]) |, Millipore
Q 4K RS (BT A H]) o

AZ B Rg, (41t 110703 - 201323) A S
1 Re (L5 110754201324 ) . A = B 1F Rb, (it 5
110704 - 201424 ) . A % B 4F Rb, (It 2 111686-
201504) \ A= R A Rb, (IL5 111715-201203) A=
A RE(HES 111719-201505) .20(S) - AZ B4 Rg,
(1t 111779200801 ) . A 2 2 14F RA (5 111818-
201603 ) Iy 1= [ £ 5 2 5 A B B s N2 AT
Re (1t43-:09050631) .20 (s)- A 2 i 4F Rh, (63223-
86-9) AZRH Ck(Ht5:09082931) T L ¥ [W] H
EYFARA RS H]

SIS (10 dib) i A2 = L (HEZ) 25 A
FRA R,
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2.1 BREFE
2.1.1 xRS AR &

WS B briEdh Re Rg, Rf, Rb, \Re Rh, |
Rb, \Rb; \Rd Ck ifi & W% FRE , 5350 & T 5 ml &
T, 20% CNGH R, o3 il dl A5 1 mL S8R
4.12.5.32 4.28 6.6 .5.12.6. 12 .6.32 3.96.4. 24\
4.08 mg A XT HE At fidf 2 5 0 DK 2 I BB i 8 TR
1.01.0.0.5.1.5.1.0.5.1.0.0.5,0.5.0.5 mL, &
F 10 mL & H, F 20% 20525 £ 200, IR

X HE A £ VS W o G B W BOTR & % B A5 U 43 il
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EIEHE : Acclaim™ 120 Cgfa3i4%E(4. 6 mm x 250
mm;5.0 pm) ; FEBIAH: ZIE(A)- K (B) B EEVERL :
0 ~10 min,28% A ~"34% A;10 ~15 min,34% A
~ 36% A;15 ~25min,36% A ~ 60% A;25 ~30
min,60% A ~ 80% A;30 ~35 min,80% A -~
100% A % 3% : 1 mL + min 5 &G0 % K : 203 nm; #
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Fig. 1 HPLC chromatogram of mixed standards ( A) ,HPLC chromatogram of sample (B) ,HPLC chromatogram of negative control
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Table 1 Regression equation and linearity
e pryvEns
W 5 HRRE R
. . . Correlation coefficient Linearity
Components Regression equation ’
(r) (pe)
AZHEAF Re Ginsenoside Re Y =334.7X + 1.5 0.9996 0.103.~4.12
AZHAF Rg, Ginsenoside Rg, Y =379.4X + 3.3 0.9997 0.133 ~5.32
A2 B3 RfGinsenosideRf Y =437.6 X + 3.7 0.9992 0.054 ~2. 14
AZZAY Rb, Ginsenoside Rb, Y =269.2X + 1.7 0.9998 0.248 ~9.90
A2 B4 ReGinsenosideRe Y =294.7X + 2.5 0.9993 0.128 ~5.12
ANZ 4 Rh; Ginsenoside Rh, Y =177.3 X + 3.2 0.9995 0.077 ~3.06
AZHAF Rb, Ginsenoside Rb, Y =245.2X + 1.9 0.9995 0.158 ~6.32
NS4 Rb, Ginsenoside Rby, Y =315.6 X + 5.5 0.9997 0.050 ~1.98
AZBH Rd Ginsenoside Rd Y =371.9X + 2.7 0.9994 0.053 ~2.12
A28 CkGinsenosideCk Y =415.4 X + 6.2 0.9991 0.510 ~2.04

2.3.3 HEEKE

IR — TR 5 % B R M, SR SLHEAE 6 IR, ok
FE kg, 450 NS 21 Re Rg) (REX
Rb, \Re .Rh; \Rb, \Rb, \Rd ., Ck W FLf#) RSD 433
A 0. 34% . 0. 383% . 0. 26% . 0. 19%+.0. 38% .
0.35% .0.46% .0.39% .0.37% 0.43% (n=6) ,3%
A 2 B R
2.3.4 AR BXE

WIS K-140503 59222135600, 531 Tl %
J5 0.4.8.12 24 h 7 AWAHE IS, iC k& 45
IR, 25— NS 21 Re Rg, \Rf, Rb, \Rc,
Rh, | Rb, . Rb, /Rd, Ck ¥ i FL iy RSD 43 51| 2y
0.83% .0.97% 0. 92%.,0. 72% .0. 86% .1. 06% .
1.13%'1.07% .0.98%1.27% , FE WA {38 i 18 W AE
24 W INEESE
2.3.5 & MR

Bt 58 K-140503 BYZ2Z 500 6 4y, RS>
Br, 1M 5843 A S 21 Re Rg, \Rf, Rb, .Rc Rh, \Rb, .
Rb, .Rd ., Ck -3 Bt 43514 0. 112 + 0. 001 mg/
mL 0. 118 0. 002 mg/mL 0. 037 0. 001 mg/
mL 0. 221 0. 003 mg/mL.0. 123 0. 002 mg/
mL 0. 044 0. 001 mg/mL 0. 139 0. 002 mg/
mL 0. 024 0. 001 mg/mL 0. 083 0. 001 mg/
mL.0.037 + 0.001 mg/mL,F RSD 435 1.07% .
1.77% 2. 70% .1.36% .1.47% 2. 51% 1. 72% .
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2.3.6 mEDREXE

A RIS K-140503 (92221 51K 6 17,
By 17 mL, & T 25 mL SN — & 2 10
R S it 38 R, EAT DRI E . B 5RSRE, AS AT
Re .Rg, .Rf, Rb, .Rc.Rh, Rb, Rb, Rd,Ck 15[
W2 43 5l Sk 97. 6% . 98. 8% . 93. 7% . 98. 9% |
98.4% . 106.5% . 98.3% . 103.6% . 103.0% .
105.8% ,RSD {H 435/ 1.32% . 1.73% . 3.70% .
1.26% . 1.47% .3.41% . 1.72% . 3.63% . 1.33% .
3.89% o FWATTMER L RLUf o
2.4 AR

AT EAE A W E R 50 C L, K A N
30,40 C IRy HIPE , 25 R 3R B AE iR 30,40 C
B, AT Re Rg, 0B E 2% ; ] Waters symmetry
shield™ RP 4 (4.6 mm x250 mm,5.0 wm) Phenome-
nex Gemini C3(4.6 mm x 250 mm,5.0 pum) % %<0
TEAET M, 25 R R B R [ @5, A S A
Re fl Rg, \Re Fil Rh, \Rb, 1 Rb, ;B2 Pt
PV ZE UL A Ty 0 AT AL IR A — e 4%
P, AT LGE o S R S A LR 58
2.5 fHITE
2.5.1 fq 8945

WA AR BN BT, HERE 10 WL 5, A



42 KRF=P 55T % Vol. 30
Z Y Rb, AR, 5N S 2 H Re Rg, \Rf,  Re Rh, \Rb, Rby \Rd.Ck [ f  , 451 WL 2,
F2 10MABSEET fEH(n=3)
Table 2 Ten kinds of ginsenoside f  value (n=3)
e T
Seﬁiﬁgjriizz{iﬁion € © Cs G Cs ifji RSD
£ Ry me 0. 802 0. 806 0.807 0.807 0. 804 0. 805 0.3%
£ Ry /rg 0.706 0.708 0.711 0.714 0.709 0.710 0.4%
£ Ry me 0. 580 0.589 0.599 0.617 0. 607 0.598 2.4%
£ Ry me 0.891 0. 884 0.882 0.897 0.892 0.889 0.7%
£ Ry /iy 1.481 1.451 1.478 1.442 1.499 1:470 1.6%
£ ki, 1.071 1.055 1.070 1.071 1.072 1068 0.7%
finy Ry 0.832 0.829 0. 834 0. 869 0.852 0.843 2.0%
£ jy/ma 0.706 0.716 0.698 0.699 0.716 0.707 1.2%
LA 0. 632 0. 641 0. 630 0. 630 0. 651 0. 637 1.4%

2.5.2 f M ERMER
TE ) e B TR A 0 RS R (Cy) L, e AR B
HE CEBEAR IR AR S SO S AR 10 wL, K

ML R £ H, SR WFEK 3, NERPTLUE
A £ T 4SRRI A AH N 4y f o fH RSD ¥5/hF
2. 5% W6 TG AB Y I R AT

®3 GEERAMER
Table 3 Reappearance of {

e By THER RFEHT - RSD
Instrument Shimadzu Agilent Waters Average
£ Ry 0. 801 0. 806 0. 807 0.805 0.4%
L 0.708 0.708 0.711 0.709 0.3%
£ Roy/re 0.569 0.589 0.596 0.585 2.4%
£ Ry /e 0. 891 0.884 0.883 0.886 0.5%
£ Ruy /Ry 1.490 1.451 1.479 1.474 1.4%
LT 1.075 1.055 1.073 1.068 1.0%
Fruy /iy 0:840 0.829 0.858 0.842 1.8%
£ Ry /R 0.704 0.716 0.698 0.706 1.3%
f Rk 0.639 0.641 0.658 0.646 1.6%
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Table 4 The relative retention time of each component

T HAIRHR BB

(S Qﬁfz . El{$ TIT;ET/I’: Average relative RSD

Instrument Dionex Shimadzu Agilent retention Lime (%)

ANZHEAF Re Ginsenoside Re 0.35 0.34 0.35 0.34 1.21
AZRAF Rg, Ginsenoside Rg, 0.36 0.36 0.37 0.36 0.84
AZ AT RfGinsenosideRf 0.86 0.85 0.86 0.86 1.05
ANZRF Rb, Ginsenoside Rb, 1.00 1.00 1.00 1.00 0.00
AZBAF ReGinsenosideRe 1.10 1.09 1.11 1.10 0:99
AZ:H Rh, Ginsenoside Rh, 1.12 1.11 1.13 1.12 0.90
N2 RF Rb, Ginsenoside Rb, 1.16 1.16 1.17 1.16 0.57
A\Z:F Rbsy Ginsenoside Rb, 1.18 1.17 1.21 1418 1.94
ANZ B4 Rd Ginsenoside Rd 1.27 1.27 1.31 1.29 1.75
AZ R CkGinsenosideCk 1.88 1.85 1.93 1.89 2.31
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Table 5 Comparison of the results of the determination of ten kinds of ginsenosides by two detection methods

NS RH & Ten kinds of ginsenosides( mg/mlL)

Rb, Re Rg, Rf Re
it

NO. —m 15 — 15 — i — 0 it — 0 17
&ﬁﬁiz$% baws ﬁgffzﬁé bawe ﬁgffzﬁé Ef-&gﬁizﬁé Efv&ﬁﬁ*g%% b
0AMS (%) 0AMS (%) QAMS (%) QAMS (%) QAMS (%)
K-150801 0.262 - - 0.092 0.093 1.6% 0.135 0.134 -0.2% 0.035 0.036 2.1% 0.094 0.093 -1.0%
K-150802 0.251 - - 0.098 0.100 1.1% 0.134 0.135 0.9% 0.038 0.039 1.7% 0.091 0.090 -0.9%
K-150701 0.195 - - 0.098 0.100 1.7% 0.144 0.142 -1.2% 0.038 0.038 1.1% 0.070 0.069 0.9%
K-150702 0.240 - - 0.099 0.100 1.1% 0.145 0.147 1.8% 0.038 0.038 1.0% 0.090 0.089 -1.2%
K-150508 0.199 - - 0.096 0.096 0.2% 0.106 0.105 -0.9% 0.036 0.037 1.3% 0.075 0.076 0.7%
K-150506 0.229 - - 0.108 0.109 0.9% 0.114 0.112 -1.9% 0.040 0.040 0.0% 0.085 0.086 1.0%
K-150507 0.194 - - 0.089 0.091 1.3% 0.096 0.097 0.1% 0.035 0.035 0.7% 0.075 0.076 1.2%
K-150402 0.216 - - 0.132 0.134 2.0% 0.110 0.110 0.2% 0.041 0.041 -0.5% 0.091 0.093 2.0%
K-150405 0.212 - - 0.107 0.108 1.1% 0.127 0.129 1.2% 0.038 0.039 1.2% 0.082 0.083 1.9%
K-150901 0.234 - - 0.142 0.144 0.9% 0.204 0.200 -1.9% 0.039 0.039 0.7% 0.089 0.089 0.4%
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2:5% 5( Continued Tab. 5)

ANZBAF & The kinds of ginsenosides( mg/mL)

Rb, Re Rg, Rf Re
E(IRE
NO. —im R —im R — R — R — 1l 1R 2%
QAMS (%) QAMS (%) QAMS (%) QAMS (%) QAMS (%)
K-150801 0.030 0.031 0.7% 0.121 0.122 0.7% 0.029 0.029 0.5% 0.055 0.055 0.6% 0.032 0.032 . 0.1%
K-150802 0.039 0.039 1.0% 0.118 0.120 1.3% 0.030 0.030 0.4% 0.058 0.059 0.5% 0.040 0.040 ~0.2%
K-150701 0.039 0.039 0.2% 0.089 0.088 -0.4% 0.027 0.027 0.1% 0.049 0.049 0.2% 0.057 -0.057_ 0.0%
K-150702 0.032 0.033 1.4% 0.114 0.115 1.6% 0.028 0.028 -0.1% 0.055 0.055 0.3% 0.051 0.051 0.6%
K-150508 0.058 0.058 -0.4% 0.092 0.092 -0.1% 0.031 0.031 0.9% 0.044 0.044 0.5% . 0.057 0.058 0.7%
K-150506 0.065 0.065 -0.5% 0.103 0.102 -1.3% 0.034 0.034 0.6% 0.049 0.049 0.3% 0.056 0.057 1.4%
K-150507 0.062 0.062 0.7% 0.091 0.091 0.3% 0.031 0.031 1.0% 0.042 0.043 0.9% 0.057. 0.058 1.7%
K-150402 0.074 0.075 1.1% 0.100 0.100 -0.1% 0.021 0.022 1.0% 0.051 0.051 120% 0.054 0.056 2.8%
K-150405 0.044 0.044 1.2% 0.099 0.100 1.3% 0.027 0.027 1.6% 0.047 /0.048 1.4% 0.053 0.055 2.3%
K-150901 0.051 0.050 -0.5% 0.109 0.107 -1.1% 0.029 0.029 0.5% 0.046 0046 0.2% '0.034 0.035 0.8%
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