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Abstract

Objective: To establish a quantitative analysis of multi-components by single marker (QAMS) me-
thod for the simultaneous determination of five components (Ginsenoside Rg;, Ginsenoside Rbs,
Ginsenoside Rd, Polyphyllin VII, Polyphyllin I) in Sanqi Xueshangning powder. Methods: The anal-
ysis was performed on an Agilent5Tc-C18 column ( 250 mm x 4.6 mm, 5 pm) at 25°C, with mobile
phase composed of acetonitrile-water at a flow rate of 1.1 mL/min in gradient elution mode, and
the detection wavelength was set at 210 nm. Using Ginsenoside Rb; as internal substance, the rel-
ative correlation factors (RCFs) of four Saponins were calculated. By comparing the results of the
external standard method (ESM) and QAMS methods, the feasibility and accuracy of QAMS method
were verified. Results: The relative correlation factors of ginsenoside Rg;, ginsenoside Rd, Poly-
phyllin VII and Polyphyllin I to ginsenoside Rb; were 0.7210, 0.9011, 0.9023, 0.7598, respectively.
There was no significant difference between the QAMS and ESM in 20 batches of samples. Conclu-
sion: The QAMS method is accurate and easy to operate, and can be used for the content simulta-
neous determination of Sanqi Xueshangning Powder.
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=Ll T B E T (CRAE 2 RitE « T2 T RRIGE ) (bRiEdR 5 WS3-B-3133-98))8
TR =S =0, m=t. B fIRES REERE R4, BA LS, S Es 2 hil.
TR AS  MANHE 2 &l g g, B . +faivm i, SZEY kB, e
Wi, DhREMEFE L, AME AR L, W AL, &, WMEKASEERZ, PER,
B, WIZmE[L], FESHESAERBEIEERS AR, Fit, a8y i sish], &
wE=-Ril g TEOR R E R, IS ER, M E5isE, RO RNk, BUA T E R IE
EAGERE, M ANEER BRI [2] [3]. DA SEIG A . — I 2V FE R e A 24 Rey. A
Z 21 Rby. AS BT Rd. EEZIF VI EAEBT |5 Rz DS, oriksd
e, EEM. Rt RIE, aERN =L T EUR S i SRR AR .

2. %
2.1, {438

Agilent 1260 7= RCAR i A (38 B ZHE R R A IR A F]); Waters 2695-2996 A i 250 AH € 3 A% (3& [
RFFHE A F]): XPA404 BURT XP205 Y L -1 3 #r RF G L AR - 1E R 2 A W) Bl A BOs v s (Rl
75 AR A PR A 7] KQ-8000E); MILLI-Q 4t 7K A% (35 [E 2R e % B A 7]) s ta 4 Agilent5Tc-C18 (4.6 mm
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x 250 mm, 5 um). WelchUIltimateXB-C18 (4.6 mm x 250 mm, 5 um) % Agilent5Tc-C18 (2) (4.6 mm x 250
mm, 5 um).

(4) ®)

Figure 1. Chemical structure formula of five saponins. (1) Ginsenoside Rg;; (2) Ginsenoside Rby; (3) Ginsenoside Rd; (4)
Polyphyllin I; (5) Polyphyllin V1II

1. BMBETEEBINUEEER. (1) ASEBHRy; 2) ABEERb; 3) ABEHRD; (4) EREFH; 6) &
BEH VI

22. A%

A2 B4 Rd %R S : 111818-202104, 40 97.3%). A2 B Rg, AR M LS : 110703-202034,
4l 94%). N2 2 H Rby AHHE (LS. 110704-2016, 4 95%). X EH VII (L5 111593-202105,
4l 98.4%). HMEREI [ (L5 111590-202105, 4liJE 94.5%)H5 06 E A E & & 245 s e i 7t be . =t
BT B R =GP 25 50 BT, k'S S1-S15):  Zf5((aitig:, BRo), K AEatiK.
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3. FESHR
31 BiEEH

ik kE: AgilentsTc-C18 £ (250 mm x 4.6 mm, 5 um); Jishtf: ZBE(A);s KEW(B), B EZ LR (0~30
min, 19%~25% A; 30~60 min, 25%~35% A; 60~80 min, 35%~45% A; 80~100 min, 45%~52% A; 100~110 min,
45%-~52%; UL 1)ifiE: 1.1 mi/min; AP K. 210 nm; #EiR: 25°C; BEREE: 10 pl. 7E_ERE@RELA;
N, BHSEEA, R >15, PIMERES ST, BISHREESK T 400,000, ik LK 2.
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Figure 2. Chromatogram of mixed reference substance (A) and sample (B). (1. Ginsenoside Rg;; 2. Ginsenoside Rby; 3.
Ginsenoside Rd; 4. Polyphyllin VI1I; 5. Polyphyllinl)

E 2 BExtRm. (A) RfFElEmR; (B) BIEE. (1. ABEH Ry; 22 ASEFH Rb; 3. ASEHRD; 4. EHE
FVI; 5. EREF)

32. BAHEE

321 BRENRAMWEE

WHREANS R R,y AS B Rb. ASEH R, EREEH VI, EREFH I GRLEE, BT
10mL S, FHPEREE R RZIEL, #E), WRREGI ISR, RE RS, &k 5l
A2 B Ry, 0.3899 mg/mL. A2 B Rb; 0.3333 mg/mL. AZ 21 Rd 0.1733 mg/mL. BT VI
0.1823 mg/mL. H M1 10.1688 mg/mL.

3.2.2. Bl RIBEREHI&
1.0 g =BT RS, W ARE, BRI, RSN TRE 20 mL, FRE SR, A
30 min, MOAE I, FIFEANE, 1A, 8, I 0.45 um GAFLUERITIE, ERARIENIIIAE.

3.2.3. FAMHRAEIE

W =-HIM TR T, #lE& B =-CMERR MR, % “3.2.27 TR 545 B MR VAT
B,
33. AEFER

331 ZEXREH

43 BRSSO A R B R VAV 24 44 5. 8. 10 L, % “3.17 TN Ak &R E, 0T ik,
DA 43 W TR AR (Y ) R HERE B O BEATZR M B, 53] 5 5 F2 LR AR OR RBU(RY) - 45 R (F 1)E M, 5 Mk
STEAR I BRI G Y R M R R AT
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Table 1. Linear equation, correlation coefficient and linearity of 5 components

= LS MMOREEAE, BXRHREMNEE

D% EVEppE R? 2P/ (mg/mL)
AZBH Ry, y = 43.466x + 1.3156 0.9999 0.07798~0.3899
NS 21 Rby y = 27.140x — 0.6103 0.9999 0.06666~0.3333
ANZREH Rd y = 15.345x + 1.2613 0.9992 0.03466~0.1733
HLEH VI y = 16.582x — 0.8176 0.9999 0.03646~0.1823

HEETH | y = 18.340x — 2.2931 0.9999 0.03376~0.1688

332 BEERE

I “3.1.17 BURKT RS, 72 “3.17 Bk FHEFEIE 6 I, MR ASEH Rg,. ASRH
Rb;w AZREH Rd. AR H VII. B H | IEIA RSD 73714 0.68%. 0.86%- 0.79%. 0.80%. 1.02%,
R EHG B R AF
3.3.3. RAEMRE

BUE — (R AW, F 04 34 64 9. 12, 18 h 7F “3.17 Wifaili &1 FREFEMIE, M5 A S 21 Rgy-
ANZ B Rbyw AZ B H Rd. AR VI, EEZH | A RSD 43714 0.50%- 0.42%- 1.80%- 2.08%-
1.57%. FHIHEMIERAE 18 h WiRE .

334 EEMRE

W= T #dtt's S1), #% “3.2.27 BN, “PATHIR AR 6 1, HEFE, 105k 5 Mabrsr
T R AS 2 Ry,. AS 2 Rby ASEH Rd. HEEEH VIILL HEEEH | &8 RSD 4
S5 0.67%. 0.73%. 1.38%. 0.94%. 1.09%, 2¢BHi% 7% 82 M R IT.

3.3.5. MAEWEELE

CL5E ARG 6 13, HX 0.5g K& FRE, RS2 NN &0 IS oS &, 4508 “3.2.27 TR ik
FARAIA, 1% “3.07 TUR @il AR E, ICSEIR, THEINAE R, 4R NS 2T R
Rb;w Rd, MR VI |, FFEMEERICR 358 97.10%. 98.92%. 101.06%. 96.24%. 98.55%,
RSD {H 7374 0.52%. 0.79%. 1.28%. 0.51%. 1.94%, 35 HEmIEm .

3.4. AXMKIEHETFHIESL
KH £ B IEE[4] [5], BUSMEE N QAMS ¢ &
fs/i = fs/fi = pgcl/pﬁcs (1)

AW SYITIR S s FIIETHIRYL, CoONN SIS s R EIREE, ACARRI SRS | IEmA, G
RNRFI R/ X B 0 R EIR . B “3.2.17 T MR AR IET, AE “3.017 TRk A fF N ERRI 2 LA
ANZ 21 Roy WA, iFHAS BT Ro,. AS 21 R EAART VIIL EERTE | AR E B 75 5
v 0.7210. 0.9011. 0.9023. 0.7598, I H % i/ #H X #8 1E KT 1) RSD% < 0.7%.

35. MEAMEER

3.5.1. T ELREHEXEIEREFHF M
FEAEZAE N, R Agilent5Tc-C18 43:(250 mm x 4.6 mm, 5 pm) il A1 Agilent1260 74 = 20 A (4
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WAL, BEAFEIEE (25, 26+ 28, 30°C)Xf ASBH Rg,. AZEH Rd. HEAERT VIIL EEEE M
A% TE PR - Fr S, 45 B 42 7 S A XA IE R -1 RSD% < 0.70%, 3 B A5 % 8% 5% 43 B AR G 1 8 T TC i

EH R

3.5.2. FRIEITAEXEIEEFHIF M

FEMIAI 1T, SR Agilent5Tc-C18 H:(250 mm x 4.6 mm, 5 pm) ikl Agilent 1260 B i 2 bl €5
WAL, FHEAFRZQ0. 1.1, 1.2 mmin)xf A2 BH Rg,. AZEH R, HHEETF VILL, BEHEEH 1
AERT RS I PR 5 B2, 45 3R S /s 25 20 AR A AR TE R 7 1Y RSD% < 0.35%, 3% BF AL 0T 2% B 70 AH AR I Rl
yRrE SR

3.5.3. FKITHEXEIEEFHIFMm

FEAE 215 F, K H Agilent5Tc-C18 #(250 mm x 4.6 mm, 5 um) (i 4511 Agilent 1260 74 i R0RA €
WA, FHEORNFIEE (203, 206, 210 nm)*%t A B Rg;. AZBH Rd. EHETF VI EEEH O
SHAREIE DR T ARG, &5 5 R 8 43 AR R TE DR 7 1) RSD% < 1.80%, 3% H ik 456 4% A 43 FH %2 1E IR 7 08

B E MR .

3.5.4. FEHLFEFMGEIEHE

43 9 2% 8L Waters 2695-2996 7 Al Agilent 1260 B /& S0 M 41 & 45 LA & Agilent5Tc-C18 .
WelchUItimateXB-C18 Jz Agilent5Tc-C18 (2) (Bi4%3°4 4.6 mm x 250 mm, 5 pm) = Fh i A5 N2 21
Rg;» AZ B Rd. EMEIFVIL. SRR TR IE H - H5mT, 45 5 8 R 5 o A 2 IE IR 7 1
RSD% < 1.25%, BN [A] i ROBUAH € 1% A S AN [R] € 35 A3 0T - 1 73 A O A2 I R 16 4 3 M s i
3.6. fFMILE S iEIE R E L

K F AR OR BRI (AR S e bR, B “3.2.17 TN ATHR SA W, 78 “3.17 Ttk MR e,
DANZ BT Rby Mk, 2550 B & B AR BT R RSD < 2.70%, RUEAFM il R
A H R EIME.
3.7. EMS 5 QAMS &M 4 R EL 45

W15 =t T, % “3.2.27 TRkl ik iid i 40 kS S OB R AR 10 pL, 1%
“3.27 TN RE SR HERE, e IEAN . SR AMRE(ESM) AT QAMS V=Bl H = Ll ik A=
# Rg.w AZEH Rby. ASREF Rd. EHEEHVI. EERHINSE, 4RI E 2. L5145 15 fitkt
ot P R 5 55 SR PO RE X i 25 7E £3.00% DA PN, 36 BH R b 7 2510 I 48 22 5 [6]

Table 2. QAMS method compared with the external standard method
= 2. —NBIEESIMRENELE RELER

% 5

S1
S2
S3
S4
S5

J Ot A2 B 1 Rg./(mglg) ANZ R Rd/(mglg) EEEE VII(mglg) EE BT 1/(mglg)

Rb,/(mg/g) A QAMS Ak QAMS b QAMS SMbRE T QAMS
2.8936 3.8700 3.9234 0.7440 0.7609 2.7620 2.7802 12228  1.2062
3.1103 3.8064 3.8282 0.8773 0.8850 2.3355 2.3291 1.6655  1.6450
3.0934 3.8824 3.9044 0.8976 0.9049 1.8496 1.8409 17684 1.7493
2.9989 3.9053 3.9287 0.8389 0.8478 2.6279 2.6241 12467  1.2212
2.7591 3.7393 3.7664 0.7169 0.7293 1.5197 1.5114 2.0953  2.0833
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Continued
S6 2.9674 3.9036 3.9274 0.8140 0.8236 1.3834 1.3730 1.9649 1.9493
S7 2.8608 3.8841 3.9097 0.7372 0.7488 1.0272 1.0153 2.2717 2.2612
S8 3.1127 3.9636 3.9853 0.8163 0.8254 0.5325 0.5171 2.5472 2.5381
S9 2.9214 3.7817 3.8062 0.7756 0.7862 2.1310 2.1251 1.3697 1.3463
S10 3.4131 41332 4.1508 0.9925 0.9965 1.0756 1.0619 2.2165 2.2011
S11 3.2000 3.9336 3.9541 0.8795 0.8869 0.7897 0.7754 2.3470 2.3346
S12 3.5900 4.6843 4.6989 0.9857 0.9894 0.6424 0.6267 2.8411 2.8317
S13 3.3356 4.0996 41183 0.9405 0.9460 2.5114 2.5041 1.4763 1.4522
S14 3.6433 4.7426 4.7565 1.0263 1.0290 0.6138 0.5979 3.0872 3.0803
S15 2.8220 3.6827 3.7088 0.7621 0.7733 1.5615 1.5530 1.9392 1.9244
4. Wig

YERF R R, =-Eh AZ B Rgy. AS R Rby. ASREH R 0] B2 =i I K & 3% W i 2 i
TERMIY BER[7] [8] [9], S AW FARME L - MO8 R AS B Ry A A (I M3EHE[10] . 1X 4 1F
BT =0 YRR, EMAGIE” N, BT REEFDEERE VI BRI S hEL], D
BRLSEI6 WoR AR L VI BB R EURER[12] [13], K EEERE 1. VII BRI et T
M S [14] 0 X oy 1 25 BRE E 5 = B i TR Th RO — 8 BAR DG, & A T =i e SO 2 AR
HEVE I FR bR LSy o FEARSEIRHRF L B R, NS B Rby e, HIERTRES, R0
/N, T H RbL AR e, XSRS 1S, L, A S B Rb (EAWARS R E T QAMS
HENE T E.

BRI AR A (R £ T VR AT T B R, B T AR I TG A | [R1IA) SR EUN TR] (30 min< 45 min.
60 min). FEECAFI(FFEL. 70%F L. 95% Z.BE)FI54M, i LA 20 ml AR s 75 45 B 30 min, W64y B i
HZ g T, 2% 2020 i (PEZ#) =-t8 23580 E L SCHER[15] [16] [171F < B1H 1
SRWEITE, LT N - K. I - 0.01%B R P R sl 4k R0 =B T80 BaUR, 4R BoR
LG - 0.01%B4 8 R GI NFIZRIT, LM - KRG ERCER L, SRR A EREL PR, FiEEs
i - K&

ARSEESHF ST A TOE . AR PR R I R R, 45 5 R I R R O
o AR TE R s M Ase /), R BH 7 v B B I F . R QAMS 55 ESM 43 7l & 15 ik
= Tt 5 Mgy, S5 RERW 2 BT RS KA R R, IFHETEITRFS B8,
2 R4y TR e © R 507 700 S S AN I R i 3s AR SO R T A e =i T 5 FlE
R WITTE, SRR, SRUE, AT =g T8 A SR A T S50 S k.

E&ME
PUPURHEE R VG0 BTRE) R R R S H (A RS S : HERE AA19254026).
S5
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