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1—Glycyrrhizin; 2—Glycyrrhizic acid; 3—Ginsenoside Re; 4—Ginsenoside Rbl ; 5—Ginsenoside Rgl

Fig.1 Structures of compounds 1-5
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Table 1 Information of Shenling Baizhu Granules

samples

®1 SEZAATHEREBERR

Production lot Production lot

Sample Sample
number number
Al 181134 C2 20201009
A2 190411 Dl 200702
Bl 20200510 D2 201118
B2 20200611 El 200910
C1 20200803 E2 201203

2 AEEER

2.1 —iRSNHIRIE 7%
2.1.1 &#FMHS ARERNRKE

& % # 4 ACQUITY UPLC BEH C,
(100 mm x2. Imm, 1.7 pwm) & ; FshH Ak (A)
MG (B, B BE Ve, Vel 254 4 :0 ~ 4 min,
5% B;4 ~ 8.8 min, 19% B;8.8 ~ 20.8 min,
19% ~28% B;20.8 ~30.4 min,28% ~36% B;
30. 4 ~34 min,36% ~80% B;34 ~36 min,80% ~
100% B;36 ~ 38 min, 100% ~ 5% B, ik N
0.3 mL-min " ;R FH 25 & 80 R T 2% i 17 K
B ERE 65T , <K& 2.5 Lomin ' ; F
FERES pL,

3 S BUTR A5 XoT HEG ot Y VR T A T, £
TSR HERE AT, G5 R R BT 453 10 0 85 AN
8T 1.5 ISR EEE H AT AR AR T 3 x 107,
HiFEHF70.95 ~1.05 N, RGN S5 H
ARSI {5t AP ot 3 T DL IR 2
2.1.2 SRR SRIEIR 6 &

2 PR LS o) Bt o R — A A
F Bl e, ORI BAE 1 mL S 300 P 40
0.420 0 mg, AZ 24 Re 0.184 7 mg, A S BAF
Rb1 0.396 7 mg, AZ 1 Rgl 0.365 0 mg, HH R



1146 by A ST = S N S S 538 %

2000 A
180 [

140 1

120 1
> L
e 100

7.043

5
0
3
]
40
20
34

t/min

mV
STITETEE T

I
T3 ol
AN
; 7226 ~
[
1287 .
90475 &

t/min
2400 r
2200 R
2000 |1=
1 800 -
1600 -
1400 -
>1200+ -
S1000}|| B
800 %
oY
predil ER
400 - £ E
2 ~
2 6 10 14 18 22 26 30 34 38

t/min
1—Glycyrrhizin; 2—Ginsenoside Re; 3—Ginsenoside Rbl ; 4—Ginsenoside Rgl ; 5—Glycyrrhizic acid
Fig.2 HPLC spectrum of mixed reference substances ( A) ,Shenling Baizhu Granules samples (B) and negative sam-
ple (C)
E2 RBEWRMA) SEERBTNER(B) AERER(C)H HPLC Bi%E

B 0.421 7 mg FTR-G VW, AE R XT BR S
2.1.3 BHXSERAH S

RS S E AR BR L) 6 g W BE
BELFEHEIE M T R 5 I AR 551 80% H i
50 mL, % %€, #E B, % 30 min {23
A BRSPS I T Y A N B A AR 3 30 min,
¥ FRRPRE i, R 3%k 80% W B4 h 2
JAEE RS IR ME A S
2.1.4  PAMEA SRR &

F RS2 R PORAL 7 528 T2, il 45 ik

HE ASRBIERE S, $52. 137 100 F il % 7 ik
Tl VAR, VR B AR VAT
2.1.5 ZKBXEZER

S RIE 2. 1.2 TR TR A X B G 6 A S
RV H B RS 2 .46 .8 .10 i, 23 BIE MR
A0 BRI, B IR 2.1 TR (03 A5 1R S
TR, DA T Rt 7 80 0 AR B B X 4 (g
g L") A Aa bR X, DLUG T AR A X 5L 1gA Ak
Y, bR g, 45 R LR 2,
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Table 2 Linear regression equation, coefficients,linear ranges for 5 reference substances

®2 SHMBRMEEALTREAXRYEREEER

Component Regression equation r Linear range/(g-L™")
Glycyrrhizin Y =3.9526X +8.0863 0.996 5 0.126 -0.420
Ginsenoside Rgl Y =3.8694X +8.368 0.999 7 0.119 -0.397
Ginsenoside Re Y =3.8599X +9.6162 0.999 2 0.055 -0.185
Ginsenoside Rbl Y =4.5568X +8.9001 0.994 7 0.110 -0. 365
Glycyrrhizic acid Y= 3.8947X +7.6591 0.999 8 0.127 -0.422

2.1.6 BEHEERXE

B2, 1.2 T B0 B S, #5420 1. 17 T
T ERERESE IR 5 B 1D SRS U B TR
iR HEH ASRET Rgl AZEH Re AZ
A RbL HEEREL 5 R oI T AR Y RSD A 43
W4 0.4% ,0.3% ,0.5% ,0.3% F10.3% , 7Y
ARG R AT
2.1.7 FEHMHERE

A3 JPRG # d CHE S VR TR A X BT IR IR
NS PIHERH O, # <2, 117 T
FAPINE  FEIC S g b O B B ) L Ry S S
WF Ay H A A S B AT Re, AS BT Rbl A
Z R Rl H R B, Al i i W TR 5 %) i
Al VA TR PR P B ] — 380 NS IR W b R s B
HHR H R Ry (g0 1R I i R
FARHAZS 21 Re, AS BH Rbl A S BEAF
Rgl MM Iscis , 25 53 W . b Ty v LAt 24 P o) e
DU R 3 e 5 TE T4, L Jm itk R AT
2.1.8 ABEMXE

B2 % [ AR Bk (4t 5. 20200803 ), #%
“2. 137 TN [ A 7 2l A B R R, = IR
R L AE 0.2 .4.8.12.16.24 h ZpSlERE S pL,id
S5 PR PR A TR AR, 25 SR I R
NS BFF Rgl AZHEH Re  AZSHEFF Rbl  H &
R 5 bRk 43 6 T ALY RSD {E 23910 0.9% ,
0.7% ,0.7% ,0.9% ,0.9% , Vi HIZ%E (AR WU ()
PR AR LE 24 h INEAFAE .
2.1.9 FTHMHRXE

WS FARRL (#E45:20200803) , 1% 2. 1.3
T Bl 28 il A ARG B i L, A TRC R 6 7,
FE2 1 1IN 45 S F AR 1Dk 5 Fh L Y
WER AR, WA R, AT AS BAT Rel
ANB R Re A EH Rbl  HEBRE 5 Fh s>
FRF- 2 B3 91 2. 245 0. 331 ,0. 847 (1. 196 Fil
4.342 mg- g, RSD fH 4l A 1.3%,0.9%,
1.9% ,1.1% M1 1. 4% ,¥J/NF 2. 0% , Ut BB E 1

PRI ARG I ik (14) A 1 R A
2.1.10  AeifEnlk X5

WEeMEEMNSZE A ARBE A (5.
20200803 ) 4i#5 3.0 g, 4t 6 iy, K mFrae, & H 3
HEIE R A% e PO IR AR RGE =, & [ib
HEEHEE B Hiee2. 1. 37 3 F r il & 6 it
TR, IR 5 PP A B 1 B i 91T
FOFHMEE EeR . g5 R, R AS 21
Rgl AZHAF Re ., AS BT Rbl  H R REL 5 Fl
AR R 43 04 S B0 R [l 43 51 Sk 100. 0%
98.7% ,101.4% ,99. 9% ,100. 9% ;RSD {H 435}
2.7% 2.6% 2.8% 3.0% .1.6% , Vi Hi% & i 2
BT ik RGN 7k B MERR B R A, L 3,
2.2 HEMREEFITE

A3 2. 1.2 TT AR A X B U, e B
211 3R 635 A RS % A 3.4.5.6.7.8.9,
10 L, MZE 5 FPsisr e, SRE DA H R A
2 YA Fs/i = (1gp, x 1gAs)/ (1gp, x 1gAi)
(As ANSYERTR o, INSPITERIKEE Al WTF
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2.3.1 RE &R ALZE AR IE F T8 %o

HEE T IR R 15[ 2% WATERS ACQU-
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TR e 2R TR A € 1A SR AR ] €233 £ ACQUITY
UPLC BEH C;, (100 mm x2. Imm,1.7 pm) ,Agi-
lent SB-C,; RRHD (100 mm x 2.1 mm,1.8 pm)
PR (0 B ARG IE K F RS2, 45 50 /R Hith
A5 AR H R AR A IE IR 1% RSD 4351 R
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et FHAS T] it R R A S K 8 15 AT 25 AT LA 1Y
FwIME, 45K,



1148 by A ST = S N S S 538 %

Table 3 Recovery test of five components in Shenling Baizhu Granules(r =6)

R3 SEEARTHA S AR SBMELCKERLER (0 =6)

Number Mmote” & Meomponent” ME Mygiea’/ ME Mg/ MG Recovery/%  Average/% RSD/%
Glycyrrhizin 1 2.958 3 6.64 6.84 13.55 101.00 100.0% 2.7
2 2.983 8 6.70 6.84 13.38 97.68
3 2.966 7 6. 66 6.84 13.28 96.78
4 3.001 2 6.74 6.84 13.64 100.91
5 2.972°5 6.67 6.84 13.81 104.34
6 3.0059 6.75 6.84 13.52 99.00
Ginsenoside Rgl 1 2.958 3 0.98 1.05 1.98 95.31 98.7% 2.6
2 2.983 8 0.99 1.05 2.03 99.27
3 2.966 7 0.98 1.05 2.01 97.91
4 3.001 2 0.99 1.05 2.07 102.53
5 2.972'5 0.98 1.05 2.00 96.77
6 3.0059 0.99 1.05 2.05 100. 48
Ginsenoside Re 1 2.958 3 2.51 2.46 5.08 104. 65 101.4% 2.8
2 2.983 8 2.53 2.46 5.05 102.55
3 2.966 7 2.51 2.46 5.07 103.95
4 3.001 2 2.54 2.46 5.01 100. 32
5 2.972°5 2.52 2.46 4.92 97.65
6 3.0059 2.55 2.46 4.98 98.94
Ginsenoside Rbl 1 2.958 3 3.54 3.63 7.08 97.57 99.9% 3.0
2 2.983 8 3.57 3.63 7.05 95.91
3 2.966 7 3.55 3.63 7.32 103.91
4 3.001 2 3.59 3.63 7.28 101. 67
5 2.972°5 3.56 3.63 7.25 101.79
6 3.005 9 3.60 3.63 7.18 98.76
Glycyrrhizic acid 1 2.958 3 12.84 13.21 26.01 99. 66 100.9% 1.6
2 2.983 8 12.96 13.21 26.27 100. 79
3 2.966 7 12.88 13.21 26.35 101.96
4 3.001 2 13.03 13.21 26.07 98.70
5 2.972°5 12.91 13.21 26.23 100. 86
6 3.0059 13.05 13.21 26.71 103.39

Table 4 RCFs of the other 4 constituents with glycyrrhizin as an internal standard

®4 SEARBRAUBETANSH 4 MRS ENRKRERF

Injection volume/pL Foyeymiin Giyeymbizic acia F Giyeyrnhizin/Ginsenoside Rl F Giyeymhizin/Ginsenoside Re F G1ycymbizin Ginsenoside Rb1

3 0.391 2 4.3316 2.761 3 1.661 3
4 0.3857 4.346 1 2.7522 1.6512
5 0.383 6 4.329 7 2.749 4 1.6553
6 0.378 5 4.337 8 2.7533 1.643 7
7 0.3813 4.3455 2.748 2 1.647 9
8 0.386 9 4.368 1 2.816 4 1.659 4
9 0.379 2 4.348 2 2.755 4 1.661 3
10 0.392 2 4.2913 2.748 7 1.6712

Average 0.384 8 4.3373 2.760 6 1.656 4

RSD/ % 1.3 0.5 0.8 0.5
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Table 5 Influences of different instruments and columns on RCFs

®5 FEMUFFBIEEXENRIERFHIR M

Relative correction factor

Instrument Column
F Glycyrrhizin/Glycyrrhizic acid F Glycyrrhizin/ Ginsenoside Rgl F Glycyrrhizin/Ginsenoside Re F Glycyrrhizin/Ginsenoside Rbl
WATERS ACQUITY 0.379 8 4.216 5 2.725 1 1.643 2
ACQUITY UPLC BEH C,
UPLC H-Class
AGILENT 0.380 6 4.296 1 2.7312 1.6195
SB-C,, RRHD
AGILENT ACQUITY 0.376 6 4.275 2 2.738 4 1.619 4
UHPLC 1290 II UPLC BEH C,
AGILENT 0.3855 4.284 9 2.758 3 1.653 5
SB-C,, RRHD
Average 0.380 6 4.268 2 2.738 3 1.633 9
RSD/ % 1.0 0.8 0.5 1.1
2.3.2 fFm sy ik ey A AOARDGH O B BT 25 RGO B B[R] B9 RSD /T

DUH R B O/ B I 8] S s RLbn e THBEHRE 15 % BEMITEA IR (g ORI (s AL T AH X O B
T ASEA Rgl AS 21 Re AZ BT Rbl H WRIEILEEY N, R, 4525 %K 6,
FRREE 5 MRRHIN MR AN R] i R A S (T A
Table 6 Relative retention time values? of five components in Shenling Baizhu Granules

®6 SEEARBAAR 5 MEFNA S HE IR B E B E SR

Injection volume/ L Glycyrrhizin Ginsenoside Rgl Ginsenoside Re Ginsenoside Rbl Glycyrrhizic acid

3 7.642 18.195 18.49 30.193 32.933
4 7.64 18.183 18.477 30. 148 32.924
5 7.602 18.08 18.378 30.08 32.905
6 7.555 18.021 18.313 30.031 32.887
7 7.537 17.946 18.241 29.972 32.872
8 7.628 18. 491 18.792 30. 608 33.034
9 7.499 17.824 18.122 29.909 32.858
10 7.500 17. 848 18. 146 29.909 32.855
Average 7.575 18.074 18.370 30. 106 32.909
RSD/ % 0.8 1.2 1.2 0.8 0.2
2.4 HRHZBNE Rgl A5 Rbl HHH 5 RS9 i, 4

EVE B E R E TR, — e 2k SRR, QAMS AT By s 5 ESM ik
(QAMS) H54MyiE (ESM) A I E 5 #t2 2 BESRICREZER X141 2 (RAD) /N T
ARPRAE A TP H H R AZS2H Re AZEH 1%, KWINEGRILET,
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Table 7 Determination results of QAMS and external standard method of five components in Shenling Baizhu Granules

(mg-g™',n=3)

R7T BEZEARBH P S RSN ENELRERR (mg-g™' ,n=3)

Glycyr- Ginsenoside Rgl Ginsenoside Re Ginsenoside Rbl Glycyrrhizic acid

No. —RAD/% —————— RAD/'% ————— RAD/'% ————— RAD/%
thizin -~ ESM  QAMS ESM QAMS ESM QAMS ESM QAMS
Al 3.473  0.767 0.763 0.2 2.339  2.342 0.2 3.026 3.031 0.2 6.440 6.446 0.3
A2 3.493  0.767 0.771 0.2 2.368 2.363 0.2 3.041  3.047 0.3 6.430 6.431 0
B1 2.219  0.236 0.241 0.2 0.662 0.658 0.2 1.235 1.243 0.4 4.689 4.694 0.2
B2 2.195 0.254 0.258 0.2 0.700 0.697 0.2 1.234  1.239 0.2 4.637 4.642 0.2
Cl 2.241  0.324  0.319 0.2 0.846 0.841 0.2 1.189  1.193 0.2 4.334  4.338 0.2
2 2.260  0.308 0.312 0.2 0.838 0.843 0.2 1.189  1.185 0.2 4.321 4.316 0
Dl 2.415 0.319 0.323 0.2 0.864 0.868 0.2 1.286  1.285 0 5.159 5.155 0.2
D2 2.309 0.303 0.310 0.4 0.781 0.775 0.3 1.206 1.210 0.2 4.813 4.818 0.2
El 2.530 0.281 0.287 0.3 1.398  1.402 0.2 2.449  2.446 0.2 4.970 4.967 0.2
E2 2.796 0.313 0.315 0.1 1.552  1.546 0.3 2.647 2.644 0.2 5.450 5.452 0
3 it PRl 23 AR ] BOARIE LS QAMS Xf 2% 1
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UPLC-ELSD HX H 43 2 43 A R AL, P it A 3K
551 $E UPLC-ELSD BX AR TS % (AR ik —
s 220 B SN

4 iR

ARG VE F LA H 5 (0 08 B s 18] R 22 5 A
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Rb1 | H B R B 4 FAEI Bl 3 4 AR X £ B B[], 445
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Determination of five components in Shenling Baizhu
granules by QAMS

ZHANG Fujun' ,ZHEN Huixian' ,TONG Liguo’ ,ZHAO Yaging' ,HAO Jingjing' ,JI Haijie*"
(1. Department of traditional Chinese Medicine of Shanxi Pharmaceutical Vocational College, Taiyuan
030031, China ;2. Institute of Traditional Chinese Medicine of Shanxi Province , Taiyuan ,030006 , China)

Abstract; Objective To establish the determination method of 5 components, glycyrrhizin, ginsenoside Re,
Ginsenoside Rgl , ginsenoside Rbl and Ammonium Glycyrrhizinate in Shenling Baizhu Granules. Methods
With glycyrrhizin as the reference ,the HPLC method with Evaporative Light Scattering Detector ( ELSD)
was used to establish the relative correction factors between glycyrrhizin and ginsenoside Re, Ginsenoside
Rgl , ginsenoside Rbl, ammonium glycyrrhizinate. The content of glycyrrhizin was determined by external
standard method. The contents of ginsenoside Re, Ginsenoside Rgl, ginsenoside Rbl and ammonium
glycyrrhizinate were calculated by relative correction factors. The calculated value by QAMS method is
compared with the experimental results by external standard method. Results The reproducibility of relative
correction factor is good. There was no significant difference between the QAMS and the ESM. Conclusion
The QAMS method is accurate,reliable, simple and feasible,and saves the reference substance and detection
cost. The method can be used for the quality control of determination multiple components in Shenling
Baizhu Granules.

Key words: QAMS ;Shenling Baizhu Granules ; UPLC — ELSD ;relative correction factor



