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Determination of eight components in Qibai Pingfei Granule by 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 eight components in Qibai Pingfei Granule (QPG). Methods Ginsenoside Rb; was used as the internal reference
substance. The relative correlation factors (f) of ginsenosides Rg, Re, Rf, Rc, Rb,, Rc, and astragaloside were calculated and
established. The results were compared with those obtained by the external standard method in 10 batches of QPG. The results showed
that the f values of ginsenosides Rg, Rf, Rc, Rb,, astragaloside, and ginsenosides Rc to ginsenoside Rb, were 1.244, 1.075, 1.133,
1.090, 1.071, 0.967 and 1.070. Results Ginsenosides Rg;, Re, Rf, Rb;, Re, Rb,, Rd, and astragaloside had good relations within the
ranges of 0.416 0—4.992, 0.315 4—3.785 2, 0.259 6—3.115, 0.385 2—4.622, 0.222 8—2.674, 0.193 2—2.318, 0.183 5—2.202, and
0.574 6—6.895 pg, respectively. The two methods did not show the significant difference in assay results. Conclusion So the QAMS
method is feasible and credible, and could be used to determine the multiple components in QPG.
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Ultimate 3000 7= 250 ¥ AH 4,115 {X , SEDEXS80
LT-ELSD Kl #%; Aglient 1200 = R0AH (4543,
Alltech ELSD 2000ES £ ill#5; BP211D. XP6 Hi+
T RE (Mettler Toledo) o

ANZ B4 Rgy (Rgy, #it%5 110703-201128, Jit
HOHN 934%). ANZREAF Re (Re, #it'5
110754-201324, 340k 92.7%) NS 1 Rb,
(Rby, b5 110704-201424, JFiE/80h 93.7%).
ANZBAF Rb, (Rby, b5 111715-201203, 45>
o 93.8%) FEEHF (kY5 110781-201314, Ji
HAHN 958%). AZ 1 Rd (Rd, fit's
111818-201001, Jii %00 94.4%) ¥ A E &
w2 R E S BE ;s A S B Re (Re, #t'5
MUST-15011912, JiRE5HCH 99.11%). AZ R
RF(Rf, #it5 MUST-15020110, JFi & 3404 99.99%),
V) b R B A IS BT o B P RORL (At
5 141101, 141102, 141103, 141201. 141202.
141203, 141204, 150201, 150202, 150203) HiT.
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B R A ] KO K JLARF A o pr gt
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Kromasil C;g f&1%41 (250 mm X 4.6 mm, 5 um),
WA K- O s B EEDEAE P 0~20 min, 20%
/K5 20~28 min, 20%~28%7K; 28~50 min, 28%~

37%K; MAFFE 1.5 mL/min, A3 25 'C; &K
JCHU AT I 28 25 A1 TR EIRLE 40 °C, AU N,
57 350 kPa, HEAfHE 10~20 uL. W 1 infE L
BTG SAT T B IR 25 20 73 20 B R A
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4
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4
1y 3 56 g
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5
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1-Rg, 2-Re 3-Rf 4-Rb; 5-Rc 6-Rb, 7-#EH{F 8-Rd
I-Rg; 2-Re 3-Rf 4-Rb; 5-Rc 6-Rb, 7-astragaloside 8-Rd
1 BEMEME A, EETMBK (B). REKAMEMH
ke (C) MRASPHMEMILR (D) A9 HPLC-ELSD Ei%
Fig. 1 HPLC-ELSD chromatograms of mixed reference
substances (A), QPG (B), negative samples without Astragali
Radix (C), and Ginseng Radix et Rhizoma (D)

22 MERBEARNTE

FREUG A Ry Rew Rf. Rbj. Rey Rby. 3
T, RdIEHE, WEMoE, TR, 130
WRESr 54 208.04157.7.129.8.192.6. 111.4.96.60
287.3. 91.76 pg/mL [IIRA XL TUKA
R1E, &H.

2.3 HiX@EARAT &

WA, WF4l, WS g, KRR, B HIEHETE
R, RS INNHEE 100 mL, %%, FREhiE, @
FEALFE (40 kHz, 250 W) 45 min, A, FFRE R
i, HHEAN SRR R, A, B, KSR
W B3 50 mL, 251, BRI INIK 30 mL % 1#
FH/K ORI IE T REAEEY 4 9%, Bk 30 mL, HIFIE
TR, RS 3 K, BEIR 30 mL, A%
R, 1E T EEBIRGERT,  REIn H s i o e 2
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8. 12, 16+ 20+ 24 pL yEANBEAH A TEA . LAERE R
B oOm) FIEE Qgm) NREAARR, WETHA (4)
IR EE (1gd) WPARKR, LeifilbrrEtiZe, 13 Rgi.
Re. Rf. Rb;. Rc. Rb,. #HEEHTFAI Rd [9])H 5 FE
DL ZE e . 458 Rgy Y=1.778 2 X—
03746, r=0.9998, ZPEJEH 0.416 0~4.992 pg;
Re Y=1.758 1 X+0.180 7, r=0.999 4, £t
0.315 4~3.785 ug; Rf Y=1.606 8 X—0.065 5, r=
0.999 5, ZVEVEM] 0.259 6~3.115 pg; Rb, Y=
1.698 5 X+0.231 7, r=0.999 0, £t H 0.385 2~
4.622 pg; Rc Y=1.709 4 X+0.113 5, r=0.999 5,
2R PEVER] 0.222 8~2.674 ng: Rb, Y=1.735 1 X+
02027, r=0.999 4, ZPEJEH 0.1932~2.318 pg;
WHEFT Y=1.706 2 X+0.213 7, r=0.999 7, Zk
5 0.574 6~6.895 ug; Rd Y=1.692 3 X+0.195 2,
r=0.999 0, ZPEVEl 0.183 5~2.202 pg; 8 Fhidtr
T Lt 7 DN (Y T P e O R R B
2.5 FEEEIRE

R AR A0 OIS 15 pl, TEEBEFE 6
W, W, 57 Rg. Re. Rf. Rb;. Rc. Rb,. 3
TEHFTF. Rd WA RSD {58 1.1%. 1.6%-
1.5%. 0.48%. 1.9%. 1.4%. 1.3%. 1.6%, ZiH%
HIAS 2 25 B R F
2.6 EEMHIRAE

A (HES 141001) $% “2.37 DAt b il &
TNEATHIS 6 Il i, BEFFREA 15 pL,
MsE, FERH Rgiw Rev Ry Rbjy Re. Rby. #IE
B R \Rd U 20 5000931 0.434.0.166.0.140.0.273
0.248. 0.189. 0.681. 0.111 mg/g, RSD 435Ik 1.4%.
1.2%. 1.1%. 0.96%. 1.5%. 1.5%. 1.7%. 1.5%,
SRRz L EE M R
2.7 FREMIRIE

iz “2.37 BUTEAAT RIS A M, 20l T
0. 1. 24 4. 64 16 h HEFE, BERIEERE 15 ul, I
EWETFY, Rg;w Res Rf. Rbj. Re. Rby. TEEEH

Rd WEIFR ) RSD 705100 1.8% 1.0%. 1.2%-
1.0%- 1.5%. 1.1%. 0.51%. 1.7%, &5HREYIHER
AATIRAE 16 h WIEATRE .
2.8 AnFEENERIRTE

WCEIE (RE i, R ERRE, BRIEHERH,

K% N Rg,+ Re. Rf. Rb;. Rc. Rb,. BT,
Rd XSS R, KA “2.37 TR RIS 6
PR, E . TR, 458 Rey Re.
Rf. Rbjv Rev Rbyy B{EEHITF. Rd ISP [HNfcE
394 101.9%- 101.6%- 100.9%- 96.32%- 101.8%.
100.5%-97.65%-98.30%, RSD 4354 0.77%-+ 1.0%-
0.83%. 0.26%- 0.58%. 0.39%. 0.95%. 0.88%.
29 HEMKERF (N BHE

A f=[lg(Mi X 1 000)X1g(4sX 1 000)]/
[lg(M, X1 000)XIg(4 X1 000)] 5 f1t, Hr 4,
S IRPETR, My WS IRPIERE U Aol
AT R M A RFIN ALy ERE T B 2 AN
HERER T UE S for P BEAE Ry e R IE AT foeo
AR JE MR A E R AT ATE S I Ay EAE 2, 1T
SR S AR A 23 1 1

HY “2.27 TR VRGO RS, I B3 1)
WA . MR AS, L Rb ANSYIHET R,
Re. Rf. Rb;. Rc. Rby. SHEEHFHAI RA 1 £ 1H K&
RSD fH. #4501,
2.10 FZE2EHLESY fHHAMENRSEER TN
2,101 ANFEFEEXT £ B 5T AN E AR
23, 25, 26, 27 CIsgm, 250 % IERF T 1) RSD
RN 0.64%- 0.51%- 0.08%- 0.76%- 1.1%- 1.1%-
0.74%, == BTSRRI ARELN %5 B2 1 f BTG 235 5
2102 AFMLZRXS £ sEm %% T Ultimate
3000. SEDEXS80 LT-ELSD £l 25 f1 Aglient 1200
Altech ELSD2000 5l #% %5 2% £ B 520, 85 L5 0E
[RF [ RSD KK M 0.68%- 0.64%+ 0.06%- 0.66%-
0.78%- 0.82%- 0.63%, ZRHIAN[FEACEEXT 5 o1 £
(EFRTES AP

R1 BEEHEMAHS

Table 1 Relative correction factors of saponins

FEMT frevror fremo, fRoRb fRoRbr SfRoyRb f sy, SRaRb,
1 1.245 1.068 1.140 1.089 1.079 0958 1.080
1.239 1.081 1.141 1.083 1.069 0976 1.075

2

3 1.256 1.074 1.135 1.085 1.072 0977 1.079

4 1.204 1.072 1.128 1.079 1.070 0.984 1.066

5 1.254 1.076 1.129 1.089 1.075 0978 1.051

6 1.257 1.078 1.126 1.080 1.068 0.956 1.072

7 1.253 1.076 1.130 1.075 1.067 0.939 1.067
FIME 1.244 1.075 1.133 1.083 1.071  0.967 1.070
RSD/% 15 04 05 05 04 1.7 0.9
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2.10.3 AFEEEXT £ 5Em 55T Agilent
Extend Cig (250 mmX4.6 mm, 5 pum). Kromasil
100-5 Ci5 (250 mmX 4.6 mm, 5 pum) 2 AR i k:xf
5 f BIEEMA , 25 B RS IE R 1 RSD MUK Ch 0.68%-
1.3%-. 0.12%. 0.66%- 0.79%-. 1.6%-. 0.63%, "
ANTFVEGEARE XS 5 00 1R BTG 22 R

2.10.4  AFEISEE N GO0 SR EEET 3 445
NGO % 5%

B
b7

R, 45 RS 71 RSD K KCh
0.55%- 0.52%- 0.05%- 0.93%- 1.1%- 0.67%- 0.52%,
E LN R I NAPIE I WV NEEP R TE S A TR
2.10.5 S PN ER 256G P & o e dr
EIEKW, Rgi. Re. Rf. Re. Rb,. B HIFAI
Rf ) f EHLME RIS, RSD 20514 0.53%. 0.73%-

0.11%-+ 0.70%. 1.1%. 0.93%. 0.58%.
2.1 FNES BIEERNEN

ARSI RN 8 Pl S o AN IR B (AT 15
MZH 2> R (R 2 7, Rgw Res Rf. Rey Rbyy B
TEF RN Rd (R AHRHOR B I TE) 20 55104 0.623 0.642
0.927. 1.037. 1.078. 1.095. 1.164, RSD 4 0.08%.
0.05%- 0.03%. 0.01%. 0.01%. 0.03%. 0.02%.
2.12 QAMS E55MRENE LS R LLER

HCEE (1P ORE 10 ik, 15 42 He R B diar (1
QAMS VEFHATAFIN B KA G W i e (1) e 67, IF
P AR AT S BRI 5, 45 S CR B I 1) A5 i T
THAAE; FFRAZ 0 R e AT SOIE, 45
24 30 2 I ER T VNS R R SR R G W

F2 IMEEE QAMS ENSHE R EMBH P EF LN RESHKILE (n=3)
Table 2 Contents of saponins in QPG by external standard method and QAMS (n = 3)

Rby/ Ry(mgg ) Re/(mgg ) Ri(mgg )

Re/(mgg ) Rby/(mg:g ) FHFHmgg ) Rd(mgg )

(mgg”") SMFEE QAMSHE R% SMEHE QAMSIE R% SMEE QAMSIE R% SME: QAMSIE R% AMF: QAMSIE R% SMFE QAMSH: R% SMFE: QAMSH: R%

0.466
0458
0494
0324
0332
0.525
0.582
0.618
0.667
0.660

0.03
-0.08

0172 043 0151 0151 019 0232
-0.16 0.250
-0.68 0.250
035 0.224
=021 0.245
0.00 0.268
0.24 0.270
-0.08 0.260
0.65 0.268

-047 0261

0271 0466
0275 0458
0271 0494
0203 0324
0206 0333
029 0526
0294 0582
0286 0.618
0.300  0.667

0286 0.660 -0.09

0.192
0.187

-0.06 0.661
033 0.674
-0.12 0673
-0.08 0.694
-0.07 0.697
-0.06 0.690
-0.02 0.710
-0.07 0.688
001 0.712
-0.01 0.684

0.661
0.673
0.672
0.692
0.696
0.690
0.703
0.687
0.710
0.685

0.01 0.108
-0.05 0.113
-0.12
-0.21
-0.12

0.05

0.251 0.07
0.249
0.250
0223
0.244
0.207
0.269
0.260
0.268

0.261

-022 0192
-0.38 0.186
-0.02
-0.55
-0.21
-0.26
-0.26
-0.08
-0.05

0.07

®3 KBTAMBRAFNMNS BIEEENT
Table 3 Identification of the saponins peaks in QPG

Rg Re Rf

Re Rb, FERT Rd

iRe Ss QAMS i

H/min /min

SMF QAMS

0 0
H/min ¥/min /min ¥/min

1 _
n QAM
Wb min HE QAMS

' /min ¥/min

5 QAMS ShbR QAMS ShbR QAMS

i QAMS
(I . (. ) RI%
H/min ¥/min /min ¥/min

/min ¥/min

141101
141102
141103
141201
141202
141203
141204
150201
150202
150203

2476 2477
2472 2474
2472 2475
2472 2474
2471 2474
2471 2474
2470 2474
2472 2474
2469 2474
2471 2474

0.06 25.52 2553 0.03 36.84 36.86 0.06
0.07 25.50 2550 -0.03 36.81 36.81 0.00
0.13 2548 2550 0.10 36.81 36.82 0.04
0.09 2548 2549 0.05 36.81 36.81 —0.01
0.13 2549 2550 0.04 36.82 36.82 -0.02
0.11 2548 2549 0.04 3680 36.81 0.03
0.18 2547 2550 0.09 36.80 36.82 0.03
0.09 2548 2549 0.07 36.81 3681 0.01
0.19 2546 2549 0.14 36.83 36.81 -0.05
2547 2549 0.08 36.80 36.81 0.03

39.76
397
3972
397
3972
397
3972
397
397
397

41
41
41
41
41
41
41

41.
41.
41.
21
21
20
21
20
20
21

42.89 4286 —0.06 43.58 43.54
42.84 4281 -0.06 43.51 4348
42.85 42.82 —0.06 43.51 43.50
42.85 4281 —0.09 43.53 4348
4282 4281 —0.02 4352 4349
42.83 4281 —0.04 4352 4348
42.83 4281 —0.03 43.50 4349
42.83 4281 —0.06 43.51 4348
42.82 4280 —0.04 4351 4348
42.83 4281 —0.05 4351 4348

-0.09
-0.06
-0.04
-0.11
-0.07
-0.09
-0.03
-0.06
-0.06
-0.07

46.31 4628
46.24 4622
46.24 46.24
46.25 4622
46.25 4623
46.23 4622
46.25 4623
46.23 4622
46.23 4622
46.23 4622

-0.05
-0.02
-0.01
-0.06
-0.05
-0.02
-0.04
-0.02
-0.03
-0.03

26
20
2

41.23
41.18
41.19
41.17
41.18
41.18
41.18
41.17
41.17
41.17

-0.08
-0.05
-0.06
-0.08
-0.08
-0.05
-0.06
-0.05
-0.06
-0.08
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Z5, MXFRZE [R, R=X—w)/u, X; J QAMS ik
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MU EAR RSD, HIA/NT 2%, KWz 7%
AT BeAh, TEVHEE £ I, K RERE S I m AR
K1l 1000, FRIONEL, A RcHkE G 7 DRERE
WA CAIRT AL, AT 1AL,
SO BAEAT IEAT 5, TEVETHS 1A

RIS A3 EEL T U PRI PR A R 0 . QAMIS V2L
IS FH R DG, — 0 i) R e B i) S L AR B 1
(i) 2 2 58 A s oy € iU o AR S0 7E TGRS0 rh 2%
ST RO B B TR LR B B TR) ZEAE AN R R4 s i
FIPE, S5 BB I ZE (s LR, AR B
N [R] FRy3 Bh R/ R I AR ST 603 SRR ) £ B i 1]
A S A 53 € 1 06 PR T AV o

AW UK QAMS ¥ H T 1 A Pl ik
ZIabr TRV, KR SREAR L T NS
ANZ 24T Rby HHAh 7 25280 1 fo B3 f
T fromro; =1.075+ freme;=1.090. frpyro, =1.071+

foemimre, =0.967 frars, =1.070, fHMEEIL 1, H
QAMS & 5NN E 15 45 R 22 i), HERA S
B M freyme, =1.2444 frgre, = 1.133 W25 1 5K,
Al Re R R IL R D, TR R R ) o
AN A, DUJE T O — 2 ISR IE .
AR B Tl ks oK 22 (1) 52 2 a oy 13t
AT TR, 8 PR s BN 2 mg/g, HIE
TR 7 ST 89%, ] 4 1S Pl FRE s B4R 4]
TN AT W, haE P BE E T B
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