¢ %% Chinese Traditional and Herbal Drugs % 48% 2 17 #] 201749 H * 3537 ¢

ET—MZIEEMNEHRESEN CFT) F 9 M7 REIEFIFR

IR, A2, i 23 Bk ?d famt, BEgAs2Y
1. FEZRKRE, 75 Mt 210009

2. RIEREHZHUNEARAR, K 300402

3. KM HAEF &V A S sr0 s, K 300402

W OE: BY g ATEEEARREK GET) (YFD F 9 fidisor NS 23 Rby, (Rby). Rg; (Rgy). Re (Re). Rf
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Quiality control for nine components in Yiqi Fumai Injection based on
quantitative analysis of multi-components with a single-marker
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Abstract: Objective To establish a quantitative analysis of multi-components with a single-marker (QAMS) method for the
determination of nine components in Yigi Fumai Injection (YFI). Methods Ginsenoside Rb; was used as internal reference substance.
The relative correlation factors (f) of ginsenosides Rg,, Re, Rf, Rc, Ro, Rb,, Rd, and schisandrin were calculated and established by
HPLC. The separation was performed on a Diamonsil® C;5 column (2) (250 mm x 4.6 mm, 5 pm), with the mobile phase consisting of
acetonitrile and 0.05% phosphoric acid water for gradient elution. The column temperature was 30 °C, and the detection wavelength
was set at 203 nm, flow rate was 1 mL/min. The results were compared with those obtained by the external standard method in 25
batches of YFI. Results Ginsenosides Rg;, Re, Rf, Rb;, Rc, Ro, Rby, Rd, and schisandrin had good relations within the ranges of
0.929—4.644, 0.818—4.089, 0.732—3.660, 1.461—7.305, 0.636—3.181, 0.618—3.092, 0.788—3.941, 0.758—3.789, and 0.178—
0.889 pg, respectively. The recovery rates were 97.08%—100.94%. The f values of ginsenosides Rg;, Re, Rf, Rc, Ro, Rb,, Rd, and
schisandrin to ginsenoside Rb; were 1.970, 0.929, 1.196, 0.870, 0.830, 0.786, 0.906, and 12.082. The two methods did not show the
significant difference in assay results. Conclusion The QAMS method is feasible and credible, and could be used to determine the
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multiple components in YFI.
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EH Rby (Rby). Re (Re). Rg; (Rgy). Rc (R
Rd (Rd). Rf (Rf). Rgs (Rg). F, (F). =L%
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Fig. 1 HPLC of blank control (A), negative control (B),
mixed reference substances (C), and YFI sample (D)
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Table 1 Linear relationship evaluation results

By [ )7 72 AL /ug r

Rg; Y=698 956 X —12 951 0.929~4.644  0.999
Re Y=2348 828 X—67 060 0.818~4.089  0.999
Rf Y=437 141 X—53 404 0.732~3.660  0.999
Rb;  Y=370209 X—97 486 1.461~7.305 0.999
Rc Y=2326 240 X—46 600 0.636~3.181  0.999
Ro Y=314 565 X—49 136 0.618~3.092  0.999
Rb, Y=293561 X—53513 0.788~3.941  0.999
Rd Y=2335622 X—45 534 0.758~3.789  0.999
Sch Y=4X10°X—133707 0.178~0.889  0.999

25 BEERE

FE WL “2.2.17 TR IRA X RS AW, sk
HERE 6 Yk, HEREE 10 pL, 0% ik A,
115 RSD. 453 Rg;. Re. Rf. Rb;. Rc. Ro. Rb,.
Rd. Sch I [ #21#) RSD 4371124 0.37%.0.47%.0.35%.
0.43%. 0.22%. 0.47%. 0.37%. 0.30%. 0.37%, %*
AR TR 2 B R 4T
2.6 *%Eliﬁtgﬂ

HY[E 3t YFI ($ik5 20160402) %1 1.3 9, K%
FRAE, $%& “2.2.27 TR 7l s il s, 2l
T = THCE 0. 3. 6. 9. 24, 36 h #EkE, 4% “2.1”7
TNl 2 e, il & i g m A,
RSD. 4% Rg;. Re. Rf. Rb;. Rc. Ro. Rb,. Rd.
Sch R RSD 737309 1.48%. 1.68%. 1.65%-
1.36%. 1.45%. 2.11%. 2.63%. 2.58%. 1.84%, %
B AR S VAVRAE 36 h RS E Ik R I .
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/774 0.441. 0.430. 0.299. 1.364. 0.661. 0.725.
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99.82%.99.86%-100.35%-98.95%.99.10%- 98.06%-
100.94%, RSD 43 %A 1.65%- 1.74%.1.50%- 0.70%-
1.69%. 1.70%. 1.05%. 0.69%. 1.73%, FHi%J7
TR R AT
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29.2 AFEMXER. BIGFEXT f fRm ARSLIEE%E
T 2 GEACRAEIE (Waters Alliance. Agilent
11000, 2 FhAS [F] i B ) 2,843 [ Diamonsil® Cyg (2
Waters Symmetry Cig] XF4% f (K520, £55E% f 1)
RSD N 0.53%. 2.10%. 1.20%. 1.29%. 1.65%-.
1.98%. 0.95%. 0.25%, FHIARFELEE. ANFE G
FEXT % B0 f R, 25 LR 3.

2.9.3 AFEAFEEXT f g ARSLIHEE TN EA
I (25, 30, 35 C) XF4% f fiZm, 4558 % f 1) RSD
N 0.04%.0.10%- 0.19%. 0.16%. 0.21%- 0.45%.
0.30%-. 0.19%, FRHAA[FIFEIRXT & sy 1) f o i3
s, AR WK 4.

2.9.4 ANFEARREXT f FIFH ARSLIEHE T
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Table 2 f of each component

V/UL  frourb: Trerby Treros fromb: fRoroy froumb: Trame: fscvroy
6 1.965 0.900 1.187 0.851 0.801 0.767 0.907 12.117
8 1.969 0.913 1.192 0.861 0.817 0.769 0.910 12.114
10 1.970 0.922 1.191 0.867 0.823 0.775 0.909 12.111
12 1.970 0.923 1.190 0.867 0.826 0.778 0.909 12.095
14 1.969 0.928 1.187 0.872 0.831 0.778 0.907 12.087
16 1.968 0.926 1.187 0.872 0.833 0.780 0.909 12.068
18 1.971 0.931 1.182 0.871 0.834 0.781 0.905 12.067
20 1.974 0.932 1.183 0.872 0.839 0.790 0.905 12.075
SPH4{E 1.969 0.922 1.187 0.867 0.826 0.777 0.908 12.092
RSD/% 0.13 1.17 0.33 0.84 146 092 0.19 0.17

#3 AEULEE. TRIEIEEX faIE20

Table 3 Effects of different instruments and columns on f values

& i frovrbs  frembn  Trombe  Trombe  Tromo  Trogrb  Tramn,  fschvrm

Waters Alliance Diamonsil Cig 1.969 0.922 1.187 0.867 0.826 0.777 0.908 12.092

Waters Symmetry Cqg 1.967 0.933 1.196 0.876 0.831 0.798 0.896 12.054

Agilent 1100 Diamonsil Cg 1.959 0.968 1.217 0.886 0.857 0.810 0.917 12.090

Waters Symmetry Cqg 1.984 0.946 1.214 0.893 0.843 0.811 0.909 12.128

FRIME 1.970 0.942 1.204 0.881 0.839 0.799 0.908 12.091
RSD/% 0.53 2.10 1.20 1.29 1.65 1.98 0.95 0.25

R4 TREIMEXT fHIF0D
Table 4 Effects of different column temperature on f values

FEIR/C frguro: fremb: freimb, fromb: Tromb: TRoumb, Tramb, Fscrro;
25 1.969 0.921 1.189 0.866 0.828 0.784 0.903 12.113
30 1.969 0.922 1.187 0.867 0.826 0.777 0.908 12.092
35 1.968 0.920 1.192 0.864 0.829 0.782 0.903 12.137
SE{E 1.969 0.921 1.189 0.866 0.828 0.781 0.905 12.114
RSD/% 0.04 0.10 0.19 0.16 0.21 0.45 0.30 0.19

SRR f [ RSD KA 0.17%. 0.85%. 1.03%.
0.27%. 0.96%. 1.40%. 2.18%. 1.17%, F*HIA[H
RN & 1 f R, 2R 0%E 5.
295 ANFSZIG N BN f IR ASIGHEE T 3
SIS N GO0 f s, 25 % f ) RSD MK
0.04%. 0.23%. 0.09%. 0.12%. 0.10%. 0.13%- 0.08%
0.01%, KA FISLIE N RS & 1 f TR 2
Jt, BRI 6,
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Table 5 Effects of different flow rates on f values
PR R/ (mL-min ™) frourny freimby friRDy freimby fRo/Rby frbu/Rb; fra/Rb, fsenvmrb
0.8 1.976 0.935 1.212 0.862 0.829 0.795 0.918 12.130
1.0 1.969 0.922 1.187 0.867 0.826 0.777 0.908 12.092
1.2 1.973 0.921 1.201 0.865 0.814 0.775 0.880 11.869
“FIME 1.973 0.926 1.200 0.865 0.823 0.782 0.902 12.029
RSD/% 0.17 0.85 1.03 0.27 0.96 1.40 2.18 1.17
*6 ARFESLIEAGS f AN
Table 6 Effects of different testers on f values
SN iR frgurbs fre/rbs Triimb, fre/rby TRo/Rb, froJRbS framb, fsch/Rb,
1 1.969 0.922 1.187 0.867 0.826 0.777 0.908 12.092
2 1.971 0.926 1.188 0.868 0.825 0.778 0.909 12.089
3 1.970 0.925 1.186 0.866 0.824 0.776 0.908 12.090
EHME 1.970 0.924 1.187 0.867 0.825 0.777 0.908 12.090
RSD/% 0.04 0.23 0.09 0.12 0.10 0.13 0.08 0.01

29.6 f e IRIELL EERGR, RAHES
FAY A £ 05N freuro,=1.971, fremn,=0.928,
frirn;=1.195, frern,=0.870, fromrn,=0.829; froyrn, =
0.785, fryro;=0.906, fecnrn,=12.081, %5 W3 7.
210 FENLE S BIEIERE R

AT FER P AR O B B ) 12047 R I 2 - €0 it Ui
e, BICAS AR 4 ik 16 5 R, (3% 04 1) 4
SR B T SRR E o LA Rby EEHENE, THE AR
BEFIAN[E a3 4 4514 F Rg;~ Re. Rf. Rc. Ro. Rby.

Rd. Sch WEAHXS PR BT E], S5 R 3 5N trgyrn, =
0.340, tre/rn,;=0.359, trirn,=0.745, trerp, =1.084,
troro, =1.109, troyro, =1.181, trgro,=1.359; tscvre, =
1.404, RSD 435~ 1.51%. 1.93%. 1.55%. 0.24%-
0.77%. 0.62%. 1.43%. 1.19%, %55 0% 8.
211 YFI BBl

HX 25 fit YFI, $% “2.27 TR J5 ik 4l i
W, % “2.17 WUR g F, R BRI S i
W 20 pb yFENERGEAE AR, 53] 25 #E YFI

x7 EHSERDbEMf

Table 7 f values between components on Rb,

%%Iﬁ E ngllel 1:Re/Rbl fRflel ch/Rbl fRo/Rbl belebl fRd/Rbl fScthb1
ENGIENE Nk 5 1.970 0.942 1.204 0.881 0.839 0.799 0.908 12.091
NG 1.969 0.921 1.189 0.866 0.828 0.781 0.905 12.114
NGRS abiee 1.973 0.926 1.200 0.865 0.823 0.782 0.902 12.029
NG EXSIN 1.970 0.924 1.187 0.867 0.825 0.777 0.908 12.090
“FME 1.971 0.928 1.195 0.870 0.829 0.785 0.906 12.081
RSD/% 0.09 1.01 0.69 0.87 0.86 1.24 0.32 0.30

<8 HHXMREERTE
Table 8 Relative retention time values

& (SN trourbs  remby  tRomb.  TRomb, IRomb tRbsrb, lRamb tscivRb
Waters 2695-2489 Diamonsil Cyg 0.345 0367 0742 1081 1117 1173  1.341 1415
Waters Symmetry C;3  0.337  0.355 0753 1.082 1105 1.185 1.375 1.421
Agilent 1100 Diamonsil Cyg 0.343 0363 0.73 1.086 1.099 1177 1343  1.385
Waters Symmetry C;3  0.334  0.352 0755 1.086 1115 1.189  1.376  1.396
“FME 0.340 0359 0745 1084 1109 1181  1.359  1.404

RSD/% 1.51 1.93 1.55 0.24 0.77 0.62 1.43 1.19
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1-Rg; 2-Re 3-Rf 4-Rb; 5-Rc 6-Ro 7-Rb, 8-Rd 9-Sch

2 254t YFI B EIE (S1~S25) REMBEE (R)
Fig. 2 Fingerprint (S1—S25) and reference chromatorgram (R) for 25 batches of YFI

T8, DURE QAMS VAR T YFI R 24855 & 1T
Yrifueratt, 25K 9. 455 2 R iEfRm &
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RN, ANSBEEBSE 203 nm FKAb
(RUAR T i 3 B fpe KPP, AR 226 IR 7E 217 254 nm
P K KE AR W R e P28, A e L 6 YL e
X 2 B AT R e, R
b, BRET 3 AL S o IR, S5 R
TR, O FREAIE 203 nim I8 K A AR X o I AR,
HehfiE 203 nm AR SEES AT I A . AR SER G
3L G- KR 2 H5-0.01%BE R KB 2
i5-0.05% M FR /K VAW« LM -0.1% B FR /K VAR . H
WE-0.050% i R K VWA E R ANAR, LA 5 52 IL
B R SEEERR, mAEREENE-0.05%1H
BRI A o [FIR, 2552 1 B B2 el 2514
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K9 QAMS ESIMRENEASEEH Sch HIER (n=3)
Table 9 Determination of ginsenoside and schisandrin by QAMS and external standard methods (n = 3)

Wk Roy/(mgg ™) Re/(mg-g ™) Rf/(mg.g™) Re/(mgg™) Rby/(mg-g ™)

SbRE QAMS ML AMETE QAMS TE AR QAMS 2 hERIE QAMS ik PANTRS
20160201  0.373 0.385 0.396 0.397 0.260 0.258 0.536 0.533 1.166
20160301  0.421 0.433 0.442 0.446 0.283 0.283 0.558 0.555 1.224
20160302  0.431 0.441 0.424 0.424 0.285 0.284 0.584 0.582 1.288
20160303  0.467 0.478 0.453 0.455 0.296 0.296 0.596 0.593 1.323
20160304  0.476 0.488 0.477 0.471 0.297 0.297 0.603 0.601 1.315
20160305  0.483 0.495 0.484 0.489 0.295 0.293 0.601 0.600 1.312
20160306  0.483 0.493 0.496 0.492 0.299 0.298 0.624 0.622 1.358
20130307  0.473 0.484 0.492 0.498 0.316 0.312 0.611 0.609 1.348
20160308  0.433 0.442 0.469 0.462 0.312 0.308 0.627 0.626 1.352
20160309  0.466 0.477 0.497 0.493 0.299 0.298 0.610 0.608 1.333
20160310  0.467 0.477 0.502 0.503 0.299 0.298 0.637 0.637 1.375
20160311  0.310 0.325 0.345 0.347 0.219 0.215 0.446 0.443 0.956
20160312  0.468 0.479 0.448 0.449 0.295 0.294 0.632 0.632 1.334
20160313  0.277 0.291 0.292 0.297 0.199 0.197 0.409 0.403 0.919
20160314  0.336 0.349 0.342 0.346 0.226 0.229 0.499 0.496 1.087
20160315  0.452 0.463 0.432 0.429 0.289 0.287 0.607 0.606 1.304
20160316  0.394 0.403 0.366 0.362 0.273 0.272 0.612 0.613 1.288
20160317  0.403 0.413 0.388 0.385 0.277 0.277 0.595 0.595 1.256
20160401  0.425 0.435 0.419 0.423 0.292 0.291 0.575 0571 1.306
20160402  0.421 0.417 0.426 0.423 0.296 0.295 0.662 0.664 1.373
20160403  0.403 0.415 0.388 0.386 0.274 0.273 0.527 0.521 1.221
20160404  0.448 0.457 0.456 0.457 0.301 0.297 0.612 0.609 1.377
20160405  0.386 0.393 0.429 0.428 0.287 0.285 0.677 0.68 1.358
20160406  0.320 0.335 0.300 0.294 0.234 0.235 0.444 0.438 1.004
20160407  0.457 0.469 0.438 0.436 0.292 0.292 0.592 0.589 1.298

Sk Ro/(mgg ™) Rby/(mg-g ™) Rd/(mg-g™) Sch/(mg-g™)

ShERI: QAMS ¥ AMRiE QAMS I AMREE — QAMS ik CANREN QAMS
20160201  0.559 0.559 0.584 0.567 0.385 0.384 0.156 0.159
20160301  0.599 0.602 0.600 0.582 0.400 0.399 0.176 0.177
20160302  0.634 0.638 0.632 0.615 0.407 0.405 0.175 0.176
20160303  0.654 0.658 0.639 0.621 0.410 0.417 0.181 0.181
20160304  0.646 0.649 0.637 0.619 0.413 0.412 0.178 0.179
20160305  0.641 0.644 0.631 0.613 0.413 0.415 0.175 0.176
20160306  0.661 0.665 0.655 0.637 0.421 0.418 0.183 0.185
20130307  0.654 0.657 0.648 0.630 0.422 0.421 0.182 0.180
20160308  0.639 0.640 0.671 0.655 0.423 0.409 0.185 0.184
20160309  0.622 0.622 0.648 0.630 0.422 0.420 0.178 0.176
20160310  0.647 0.649 0.678 0.661 0.430 0.428 0.178 0.175
20160311  0.419 0.410 0.492 0.475 0.316 0.315 0.124 0.121
20160312  0.649 0.652 0.684 0.669 0.431 0.429 0.177 0.169
20160313  0.356 0.340 0.475 0.458 0.303 0.302 0.131 0.137
20160314  0.482 0.476 0.576 0.563 0.349 0.346 0.148 0.142
20160315  0.651 0.655 0.668 0.654 0.418 0.412 0.199 0.195
20160316  0.623 0.625 0.666 0.652 0.399 0.396 0.185 0.186
20160317  0.621 0.625 0.642 0.627 0.394 0.391 0.184 0.185
20160401  0.691 0.700 0.656 0.640 0.356 0.358 0.180 0.181
20160402  0.714 0.722 0.730 0.719 0.427 0.424 0.184 0.183
20160403  0.583 0.583 0.623 0.608 0.330 0.323 0.169 0.161
20160404  0.649 0.651 0.706 0.692 0.377 0.375 0.186 0.185
20160405  0.847 0.870 0.767 0.759 0.437 0.436 0.180 0.183
20160406  0.514 0.516 0.493 0.474 0.292 0.297 0.143 0.149
20160407  0.681 0.689 0.622 0.602 0.383 0.386 0.181 0.182
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