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Determination of Four Flavonoids in Shenyan Siwei Granules by Quantitative Analysis of
Multi — components with Single Marker
ZHOU Wei, CAO Quansheng ( Hubei Province Food and Drug Supervision and Inspection Institute, Wuhan
430064 , China)
ABSTRACT Objective To establish an HPLC method to measure four flavonoids ( baicalin, wogonoside, baicalein and

Methods
Agilent ZORBAX SB-C,; column(4. 6 mm X250 mm,5 pm) was used. The mobile phase was composed with methanol and

wogonin) in shenyan siwei granules by quantitative analysis of multi-components with single marker ( QAMS).

0.4% phosphoric acid solutionat at 1. 0 mL - min ' flow rate with gradient elution. The detection wavelength was 278 nm.
Baicalin was used as the internal reference substance. The relative correction factors (RCF) between the baicalin and the other
three flavonoids were established to detect the quantitation of baicalin and calculate the quantitation of the other three

constituents. The external standard method was used for quantitating the four constituents, and the method was evaluated by

comparing to the quantitative results between external standard method and QAMS method.
method had no significant difference with those of external standard method.

the quality of shenyan siwet granules with QAMS.
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1.1 ME  Agilent 1100 =% AH € 3% % ; DIONEX
ultima 3000 EACEAH (O FE{Y ; Waters €2695-2489 =30
AR SN ; €635 £ : Agilent ZORBAX SB-C, (4.6 mm x
150 mm,5 pm) , phenomenex Gemini C,q (4.6 mm x 250
mm,5 wm ), TechMate C-ST (4. 6 mm X 150 mm,
5 wm) ,CAPCELL PAK C;; MG (4.6 mm x 250 mm,
5 wm),Welch Xtimate Ciz (4.6 mm X250 mm,5 pm),
Waters SunFireTM C,4(4.6 mm x 150 mm,5 wm) ; #4F
H-HEH 2 MS204S/Z 1, 7K1 (Jgd 0. 1 mg) s H5 -
FEAIZ MS105 H K1 (JEa 0. 01 mg) 5 ML (55T

P XERER) o
1.2 X% EAH (5. 110715201318, & & .
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AR PUBRAORL (B BE42 5 ¢) 8 it BIALFRL 25 251 e £y
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2.1 &3E45M4  Agilent ZORBAX SB - C (4.6 mm x
250 mm,5 pm) A REAE FESIAH : FHEE(A) - 0. 4% BER
(B) ,B)E PN (0 ~10 min,55% B; ~30 min,55% —
20% B) ;i 1.0 mLemin " ;K= 30 C 5 KK A
278 nm ;AR 10 pL, 7F Bl EAE 54T, 45 4503
WAREIIAE T 4 000, # 5 v £ 157 DU 20 43 5 AR 4 e
B > 1.5 AR E LA 1,
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B DU A 200 IR T R R Rk B 3 S

30.17,15.22,12.96,11.43 pg-mL ™" ({1 &4 W, HP
%o

2.3 BiKsmEa & BUKRH 30 g, IR, B
0.5 g, KB, B 100 mL B F, il 70% 2, W2
80 mlL, M3 75 Ab 3 ( T/ 250 W, 4% 40 kHz) 30 min, ji
B N70% CRER 2P F25), 08It . R % B IR R
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Fig.1 HPLC chromatograms of three kinds of solutions
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275.5,275.0 nm, 25528 R B IIY K O 278 nm,
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DU AR 2000 A TR S 235 O 150. 35,77.80, 65. 12,
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Tab.1 Linearity of the methods for four constituents

%y [l )= 7 LR/ pg r
WA A= -8.00%x10 7% +60.46m 0.060 ~1.203 0.999 9
WERH A= 6.22x1072 +57.46m 0.031 ~0.622 0.999 8
WHE A= -5.60x10"2+63.97m 0.026 ~0.521 0.999 9
WHEZE A= -8.18x1072 +89.33m 0.025 ~0.497 0.999 6

2.5.4 REMER  HUR—HH R, 53 ARG
)5 0,2,4,8,24 h JF#f, HEFERLY N 10 wL, 25 R 8%
TS AR NS R IE TR RSD 43054
1.12% ,0.88% ,1.13% F1 1. 17% , 3= W43t 5 v e
FE24 hNERAE , REARIIE 75 5 I A B [RT 20K
2.5.5 EAMEL HURl—HSFERER 6 17, /0 5
HOEERAE E 4 i & & SR ESH P& E
H#37.1 mg-g "' RSD =1.25% ; W # B L ¥ & &N
122 mg-g "' ,RSD =1.19% ; X Z L ¥ & &N
13.4 mg-g "' ,RSD =1.28% ; (N W B X L& &N
10.6 mg-g "' ,RSD=1.11%,
2.5.6 mAFEWEREE ROCHMSEOFES 9 0, &
Y HBUREE240. 25 g, 43 BN AR AT BRI W (s
19.96 mg-mL ™", W #E X 13.06 mg-mL ™", X K
3.34 mg-mL ™" I X FE 2.71 mg-mL"")0.8,1.0,
1.2 mL, #8252, 37 TG 5 W A0 1 28 7 VR4 AE , D
o BRILR 2(n =9) B WU PR IFF G 2K .
2.6 FFm&o RCF 93+ 5E  BU“2.5.27 Wi, DL et
KA S Y, 7 (1) RS BT RCF 255 3R 3,
DUE A A R MDA R RCF 4350 1. 218
(RSD = 0. 76%), 1. 657 (RSD = 0.89% ), 1.733
(RSD =0.67% ) , AR EL Y RCF FEAAH[A] .,
(1), =5 =000
Kb f, WSIRYIRER 7, f, 30 A5 42 O
WA S YNGR, C, WS IRYREE A, R HAT
DB W TR AR, € A HEA I B A R B
2.7 s RCF & A% 2 FE Agilent 1100,
DIONEX ultima 3000 ,Waters €2695-2489 3 F =250 & #H
R L, 43 55 B A A 3% A #E Agilent ZORBAX
SB-C (4.6 mm x 150 mm,5 pm) ,phenomenex Gemini
Cy (4.6 mm x 250 mm, 5 pm) ., TechMate C;-ST

(4.6 mm x 150 mm,5 pm),CAPCELL PAK C,; MG
(4. 6 mm x 250 mm, 5 pm), Welch Xtimate Cjq
(4.6 mm x 250 mm, 5 pm ), Waters SunFireTM Cq
(4.6 mm x 150 mm,5 pm)6 FpfaiEsE a9 RCF {5, 45
R 4, DA AR DS R 11 RCF 43
W1.222,1.671,1.723 ; RSD 43-51°50.85% ,1.08%
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WA I Ras (B G, BRI EK 4, IEE T IS
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Tab.2 Results of recovery test on four contituents

o WhE L g Jr A JnA 75 s S Al g RSD
mg %
BT 0.253 3 9.40 7.97 17.46 101.13 99.79 2. 11
0.254 7 9.45 7.97 17.21 97.37
0.250 6 9.30 7.97 17.34 100. 88
0.259 8 9.64 9.96 19.65 100. 50 99.26 1.45
0.2537 9.41 9.96 19.14 97.69
0.250 7 9.30 9.96 19.22 99. 60
0.253 3 9.40 11.95 21.28 99.41 99. 86 1.80
0.2557 9.49 11.95 21.66 101. 84
0.258 1 9.58 11.95 21.33 98.33
U A 0.253 3 3.09 2.45 5.57 101.22 102.31 1.01
0.254 7 3.11 2.45 5.62 102.45
0.250 6 3.06 2.45 5.59 103.27
0.259 8 3.17 3.06 6.25 100. 65 100. 76 0.19
0.2537 3.10 3.06 6.19 100.98
0.250 7 3.06 3.06 6.14 100. 65
0.253 3 3.09 3.67 6.83 101.91 100. 09 1.57
0.2557 3.12 3.67 6.76 99.18
0.258 1 3.15 3.67 6.79 99.18
AR 0.2533 3.39 2.67 6.07 100. 37 100. 50 0.57
0.254 7 3.41 2.67 6.11 101.12
0.250 6 3.36 2.67 6.03 100. 00
0.259 8 3.48 3.34 6.72 97.01 99.80 2.59
0.2537 3.40 3.34 6.75 100. 30
0.250 7 3.36 3.34 6.77 102. 10
0.2533 3.39 4.01 7.27 96.76 96.26 0.90
0.2557 3.43 4.01 7.25 95.26
0.258 1 3.46 4.01 7.34 96.76
DA ZR 0.253 3 2.68 2.17 4.83 99.08 98.77 1.42
0.254 7 2.70 2.17 4.81 97.24
0.250 6 2.66 2.17 4.83 100. 00
0.259 8 2.75 2.71 5.45 99.63 99.63 0.37
0.2537 2.69 2.71 5.40 100. 00
0.250 7 2.66 2.71 5.35 99.26
0.253 3 2.68 3.25 5.96 100. 92 99.28 2. 11
0.2557 2.71 3.25 5.86 96.92
0.258 1 2.74 3.25 5.99 100. 00
#x3 3HWRAARIRENRERF
Tab.3 RCF of different concentration of three contituents
PUE S HER AR
R/ (pg-ml ™) RCF e/ (pg-mL ™) RCF s/ (pg-ml ™) RCF
3.11 1.217 2.60 1.669 2.48 1.739
6.22 1.214 5.21 1.668 4.97 1.748
12.45 1.220 10.4 1.647 9.94 1.717
24.90 1.209 20.8 1.656 19. 87 1.729
37.34 1.216 31.26 1.638 29.81 1.736
49.79 1.215 41.68 1.642 39.74 1.742
62.24 1.238 52.10 1.676 49.68 1.719
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Tab.4 RCF and Ras of each constituent using different instruments and columns
\ DS WA R WEER
e El RCF  Ras  RCF  Ras  RCF  Ras

Agilent ZORBAX SB-Cj; (4. 6 mm x 150 mm
Agilent 1100

5 pwm)
phenomenex Gemini C;; (4. 6 mm x 250 mm
5 pum)

DIONEX ultima 3000 TechMate C18-ST (4.6 mm x 150 mm,5 pm)
CAPCELL PAK C;; MG (4. 6 mm x 250 mm
5 pum)

Waters €2695-2489 Welch Xtimate C4 (4.6 mm X250 mm,5 wm)

’

s

s

Waters SunFireTM C18(4.6 mm X 150 mm,5 pum)

1

1.
1.

.216 1.232 1.678 1.507 1.720 1.724

.221 1.248 1.669 1.508 1.725 1.737

.234  1.219 1.683 1.521 1.741 1.726

.209 1.228  1.676  1.523  1.733 1.537

217 1.227  1.635 1.363 1.726 1.608
235 1.220 1.682 1.352 1.687 1.639

M 1.222 1.229 1.671 1.462 1.723 1.662
RSD/ (% ) 0.85 0.86 1.08 5.58 1.09 4.86
RS IMREES-MESITENELER
Tab.5 Results of external standard method and QAMS method mg-g '
S - § DUE AT _ B R § DS R
i VANZNES —MZ Ik LN —MZ Pk SMRIE —MZ Ik
120301 30.5 14.9 14.8 12.4 12.2 8.7 8.8
120401 32.8 10.6 10.4 13.6 13.7 9.5 9.7
130101 40.6 11.7 11.5 14.3 14.5 14.1 14.5
130501 38.1 16.4 16.7 15.7 15.5 11.3 11.7
140502 37.1 12.2 12.5 13.4 13.4 10.6 10.5
140601 39.4 11.9 12.0 12.6 12.7 12.5 12.7
141001 36.0 14.6 14.3 14.7 14.6 9.8 9.9
141201 34.5 13.8 13.5 13.2 13.4 13.4 13.3
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