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Study on determination of seven components in Xiaochaihu Granules by QAMS
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Abstract: Objective To establish a quantitative analysis of multi-components by single-marker (QAMS) method for the
simultaneous determination of baicalin, wogonoside, baicalein, wogonin, glycyrrhizic acid, saikoside B,, saikoside B, in Xiaochaihu
Granules. Methods A HPLC method was established for the determination of baicalin, wogonin, baicalein, wogonin, glycyrrhizic
acid, saikosaponin B, and saikosaponin B, in Xiaochaihu granules. The chromatographic column was waters XBridge C,, column
(150 mm x 4.6 mm, 3.5 um), The mobile phase was methanol (A) - 0.1% phosphoric acid solution (B). The flow rate was 0.8 mL/
min, the detection wavelength was 254 nm, the column temperature was 35 °C, and the injection volume was 10 pL. The relative
correction factors of wogonoside, baicalein, wogonin, ammonium glycyrrhetate, saikosaponin B, and saikosaponin B, were
calculated by using baicalin as an internal reference substance in this study. In order to validate the accuracy, 15 batches of
Xiaochaihu Granules were determined and compared by both QAMS and external standard method (ESM). Results The validation
results met the requirements. Using baicalin as the internal reference substance, the relative correction factors of wogonoside,
baicalein, wogonin, ammonium glycyrrhetate, saikosaponin B, and saikosaponin B, were 0.78, 0.52, 0.57, 1.80, 0.82, 1.08,
respectively. There was no significant difference between QAMS and ESM. Conclusion The simple, reliable and robust QAMS can
be used for the quality control of Xiaochaihu Granules.
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Waters Alliance €2695 B & 20 A 43t (HPLC)
1% (& [H Waters 24 7 ) ; Thermo Ultimate 3 000 % &=
W AR e 1% AL ( 36 [ Thermo Fisher 24 @ )
MS204TS/02 %! Fil XSE105DU Y £ -1 43 b7 K °F (Hit
Mg R BRI 2 A D s P30OH Y8 7 U5k 37 5 B8 (i
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DUVF BB AK ) & A B as A A 7D ; thi
¥t : Waters Xbridge C,, (150 mm X 4.6 mm, 3.5 um) fll
Thermo Hypersil GOLD (150 mm X 4.6 mm,3 um).
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A H (L5 110715201821, it & 4> 3
95.4%) I B % (it 5 112002-201702, 5T & 43 %
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PEGIFAL, B B s e ) 2 0 A R A ]
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10%~47%A; 18~50 min, 47%~80%A; 50~51 min,
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1-baicalin; 2-wogonoside; 3-baicalein; 4-wogonin; 5-ammonium
glycyrrhetate ; 6-saikoside B,; 7-saikoside B,. A-test sample; B-mix
reference substances; C-test sample without Radix Bupleuri; D-test
sample without Radix Scutellariae; E-test sample without Radix Glyc-
yrrhizae; F-blank solution
B1 RAXMREEFERHPLC BIEE
Fig.1 HPLC of mixed reference substances and samples

®1 FERBSHEIEAEEXRHREETEE
Table 1 Regression equations, correlation coefficients

and linear ranges of different components

Wy CIEpes , R
mL ")
WEH y=17971x+1106 0.9998 9.65~193.09
WHEEH y=23045x—1093 0.9998 1.99~39.79
FEEK  y=36390x—3348 0.9998 0.50~10.03
WHELS R y=34722x—2411 09996 0.22~4.32
HHRE  y=9985x+66 0.9998 1.15~22.96

LSRR B, y=22156x—92
SEH R B, y=17 680 x—440

0.9998 0.41~—8.28
09997 0.16~3.13

243 BEEMHRE  BUNEHER (5 K90156),
F2.37 TR, AT ) & B IR R 6 1y, BERE L DR
TAFERR B T AR T S & . AT W
WEH ESR DES R VHERE . S 21 B,
FILE A AT B, T & 2 201 RSD 4331 8 0.2% 1.4%
0.2%-0.6%-+0.2%+0.3%.0.5% , 3 W 1% J5 % () B 2 1
RIf.

244 RGEHAMERE ARSI REA R H .
81 AN RCES B AN TR B i A, 42 BR“2.4.37 100 F J3E AT
WA, DB EZTIE AR % B . a5 R EoR |
DRSS VB R EES R VH R S
BT B, SR B AT B, T A0S R MG A
[ RSD 435l N 0.6%+0.6%+0.8%-0.4%+0.6%+0.6%-

0.8% » Wt B Z 7 1K 5% 5 R AT
245 FoEtEilEe  BUNSEEHER (15 K90156),
F2.37T0N il £ P i W, 43 M AE 0,204,812,
24,48 hib i , 1055 & Fa br M B2 AU T AR B B
JRES . HEH NESH ES R TR,
IR S B, A SR AT B, VS TR Y RSD
43 5N 0.3%- 1.3%+0.3%- 0.6%+ 0.7%- 0.6%- 1.0%,
R TRAE 48 h N R .
2.4.6  NFERICRRIE  HCC H0 5 10/ S5
KL (L5 K90156) , W4l , 29 1 g, J 6 10, K% FR E
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0.3%-1.1%, R 1% T7 15 I AERR B R 4 .
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0.82.1.08.
252 f M ATEESE WA FEARFRE AR
FR R BEE £ 1 A A vy O A €8 1S (HPLCO X £, 1
M TR GER D GREW, FREX LKL
B R, R T VE AT, R AT SR H QAMS v i
ITERERNE.
2.6 FFENERIIE

R T HE— AR BT ST ) QAMS Y A HE R
AW T K F A bR % (ESMD AT QAMS ¥ 11 £, % 15 4t
UONSE R S ST U ST S R U SS
FVH R S T B, RS 2 A B, S R AT
W, AT AT (R 3) . R EI/R, QAMS 4%
5 ESM I 5E 25 (AT R ZE (RD) /N T 5%, TG 0 3
xR,
3 g
3.1 IBARMERL S HOIEEE

INSE R R 20 R, SE RN AR /D BH L B AR
B ARAD AR 2. B SETE P IE 44, Bh SRS



. 2220 - “asaa# Drug Evaluation Research 4355 1147 2020511 B
Fx2 AREEZREX LW
Table 2 Influence of different factors on f;,
T S _ ‘ ﬁiﬂﬂ%%ﬁ&%ﬁl ‘
DU W WA F HHRE  SEREB, SR EB

R 0.7 mL-min ' 0.78 0.51 0.56 1.74 0.80 1.07

0.8 mL-min ' 0.78 0.52 0.57 1.80 0.82 1.08

0.9 mL-min ' 0.78 0.53 0.52 1.81 0.81 1.07
FE#R 30 °C 0.79 0.51 0.53 1.80 0.81 1.05

35°C 0.78 0.52 0.57 1.80 0.82 1.08

40 °C 0.78 0.53 0.54 1.73 0.81 1.05
BEIRE  0.05% 0.78 0.52 0.55 1.82 0.79 1.04

0.10% 0.78 0.52 0.57 1.80 0.82 1.08
kR Xbridge C 0.78 0.52 0.57 1.80 0.82 1.08

Hypersil GOLD 0.78 0.56 0.53 1.87 0.80 1.06
HPLC {X Waters 2695 0.78 0.52 0.57 1.80 0.82 1.08

Thermo U3000 0.79 0.48 0.54 1.73 0.74 0.96
FIME 0.78 0.52 0.55 1.79 0.81 1.06
RSD% 0.5% 3.5% 3.4% 2.3% 2.8% 3.2%

®3OISHUNERBAL T MIERR S R ENELE R (mg4E ')

Table 3 Components determination results of seven index components in fifteen batches of Xiaochaihu Granules(mg-bag ')

FE B PO WRER WER R SEH B AT B, SR B,

i ESM ESM QAMS RD% ESM QAMS RD% ESM QAMS RD% ESM QAMS RD% ESM QAMS RD% ESM QAMS RD%
1 2647 575 580 04 130 129 04 039 041 25 282 291 1.6 093 095 1.1 054 055 0.9
2 2657 555 559 04 118 1.16 09 045 047 22 290 299 15 094 095 0.5 065 065 0.0
3 2561 542 546 04 1.09 1.08 05 037 040 39 260 267 13 092 093 0.5 057 057 0.0
4 2808 582 58 03 118 1.16 09 044 046 22 279 287 14 1.00 1.02 1.0 0.68 0.68 0.0
5 2679 580 5.84 03 129 127 08 044 047 33 281 289 14 098 099 0.5 058 0.58 0.0
6 2693 587 591 03 139 137 07 040 042 24 263 271 15 090 091 0.6 053 053 0.0
7 2720 580 584 03 124 122 08 035 037 28 272 280 14 095 096 0.5 054 054 0.0
8 2478 543 547 04 136 134 07 039 041 25 273 281 14 092 093 05 051 051 0.0
9 2638 546 550 04 1.19 1.18 04 041 043 24 275 283 14 095 096 0.5 059 059 0.0
10 2671 571 575 03 1.16 1.14 09 037 040 39 279 2.87 14 087 088 0.6 048 048 0.0
11 28.11 58 58 03 102 101 05 037 039 2.6 3.03 312 1.5 092 094 1.1 052 052 0.0
12 2891 6.10 6.14 03 1.07 1.06 05 036 038 2.7 290 298 14 088 089 0.6 050 050 0.0
13 27.60 599 603 03 122 120 08 040 043 3.6 2.94 3.03 1.5 089 090 0.6 055 055 0.0
14 2740 601 605 03 132 130 08 047 049 2.1 292 3.0l 1.5 086 088 1.1 056 056 0.0
15 2380 557 561 04 141 139 0.7 048 050 2.0 3.04 3.12 13 090 091 0.6 058 058 0.0

CHOERR S = R /1,020 75 BRI : 1-K90106.2-K90108,3-K90116.4-K90117.5-K90125.6-K90141.7-K90143.8-K90148.9-
K90150+10-K90155.11-K9015612-K90157.13-K9015814-K90159,15-K90162)

*Glycyrrhizic acid content = ammonium glycyrrhizinate content/1.020 7; Sample batch numbers: 1-k90106, 2-k90108, 3-k90116, 4-k90117, 5-
k90125, 6-k90141, 7-k90143, 8-k90148, 9-k90150, 10-k90155, 11-k90156, 12-k90157, 13-k90158, 14-k90159, 15-k90162
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3.2 BIEEHAERE

% F PDA #5028 7£ 190~400 nm % K: 70 i
X7 AR AR B A HEAT A B I R R W
KN 278 nm, I X N 274 nm, 3 E R 5 S
276 nm, B ERREAISEHA AT B4 252 nm, 4
B A B, ¥ N 254 nm. P 4 AN TR [ AR I 9 K
210.254.276330 nm X} /> 58 5 F00RL AL K i 7 IR
MR DLHEAT 2 b7, 45 AR, 254 nm T H AR
W B f G, WO B A IR I K . B T A
(308 B AR B it 2 Gt , 25 S R BLAE Y G -0.1% T 1R
B, S 2 A B, AR 7™ E 1) J 5 UG T B, A O
FEWART TR, B AR ZE . B H
W - 7K e J B, T DA R 4% Joi U 1) 4, 40 5 RUR R
U o [FIAS PR 7 BRE- 7K S B BE-0.1% FRRR AT FH I -
0.1% T IR , 45 5 3% BH W -0, 1% filf R %o 4% £ 1% 0ég
BRI Btk
33 MIK@EARHEEENER

9T R ETRE TS 3 B H /N S ORI A L
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), K 70% H B SR B T8 43 2% 16 A PR 1 2 i 1 52
[T Y i B = 73 & 1 3 G v
RI2FH PRI T R EEZ . 830 R
(3 VR (R 4R , et s Ak ot Y 1) 4% 7 1R 70% F
B 44 75 30 min.
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