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Simultaneous Determination of Eight Components in Qisang Yigan Pills by HPLC-QAMS

LUO Hang, ZHOU Zhenhua, LI Huasheng, SUN Xingli, LI Yuting(College of Medical, Yongzhou Vocational
Technical College, Yongzhou 425100, China)

ABSTRACT: OBJECTIVE To establish a HPLC-QAMS method for the determination of polydatin, resveratrol, emodin,
swertiamarin, gentiopicrin, sweroside, calycosin 7-O-f-D-glucopyranoside and formononetin in Qisang Yigan pills. METHODS
The separation and detection procedure was performed on an Agilent HC-C13(250 mmx4.6 mm, 5 pm) at 30 °C. The mobile
phase was composed of acetonitrile-0.1% formic acid aqueous solution using gradient elution at a flow rate of 1.0 mL-min™'. The
detecting wavelength was set at 290 nm for polydatin, resveratrol and emodin, 243 nm for swertiamarin, gentiopicrin and
sweroside, and 254 nm for calycosin 7-O-f-D-glucopyranoside and formononetin. Using swertiamarin as an internal standard,
the relative correction factors of the other seven constituents were calculated, after which the content determination was made.
RESULTS Polydatin, resveratrol, emodin, swertiamarin, gentiopicrin, sweroside, calycosin 7-O-f-D-glucopyranoside and
formononetin showed good linear relationships within the ranges of 3.46-69.20, 2.09-41.80, 2.77-55.40, 6.71-134.20,
2.88-57.60, 1.19-23.80, 0.56-11.20, 0.89-17.80 pug'mL"'(#=0.999 1), whose average recoveries(RSD) were 100.05%(0.82%),
97.79%(1.07%), 98.41%(0.99%), 99.75%(0.65%), 98.72%(1.21%), 99.07%(1.19%), 96.99%(1.04%), 97.65%(1.38%), respectively.
There was no significant difference between the calculated values and the measured values of the external standard method.
CONCLUSION The established HPLC-QAMS method is specifical, reliable and can be used to provide a reference standard
for quality evaluation of Qisang Yigan pills.

KEYWORDS: QAMS; Qisang Yigan pills; polydatin; resveratrol; emodin; swertiamarin; gentiopicrin; sweroside; calycosin 7-
O-f-D-glucopyranoside; formononetin
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BEFF A TS AR AL 20 IR S A A i, P ) i o
W29 h 0.692, 0.418, 0.554, 1.342, 0.576,
0.238,0.112,0.178 mg-mL~" ) 8 Flx:f HE i ik 45 TG 5
KGRI 8 Aoy BRI A A WA 2.5 mL, FH B
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T AT 53 S A& B sk L B i IR R Y
FITPEAE it P R 5 1 i B B AR ot V5 0AR
2.3 A5 RGUE N R

Agilent HC-Cys {2 3% £ (250 mmx4.6 mm,
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Fig. 1 HPLC chromatograms of mixed reference(a), Qisang Yigan pills(b), negative sample without Polygoni Cuspidati
Rhizoma et Radix(c), negative sample without Swertiae Mileensis Herba(d) and negative sample without Astragali Radix(e)
1-polydatin; 2—resveratrol; 3—emodin; 4—swertiamarin; 5—gentiopicrin; 6—sweroside; 7—calycosin7-O-4-D-glucopyranoside; 8—formononetin.
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Tab.1 Linearity and range of eight components

LAEIEE AR

% [R5 5 7 pgeml! 5%
JERLTY ¥=1.096 0x10°X-895.6  3.46~69.20 0.999 4
SR a) Y=8.996 5x10°X+437.3  2.09~41.80 0.999 2
KR Y=1.014 9x10°X~1 048.8 2.77~55.40 0.999 7
T oF S Y=1.325 4x10°X-476.9  6.71~134.20 0.999 1
Je Y Y=1.129 6x10X+621.6 ~ 2.88~57.60  0.999 3
K o SAY Y=8.981 7x10°X-1 065.1 1.19~23.80  0.999 4
TS EEEAMT r=7.290 8x10°X-488.4  0.56~11.20 0.999 5
AL ¥=9.287 2x105X+5453  0.89~17.80 0.999 2

2.5 AUEPREREE . EEMERRE S

B <217 WUNIR G A BRI E R R 6 1Kk,
DIAFFERLTY . FIZE A . RIEE | WA S8 T .
Je MR | ST B S v A AN
1 & O35 T AR A RSD 20518 0.63%, 0.94%,
0.89%, 0.58%, 0.71%, 1.07%, 1.20%F/1 1.15%.

Br—Ht5 R UM it = 181105),
fie “2.27 WU HPAEATHIA 6 b, IR
DRI ALY . IR, KR mAK
WL IR RIS TR S I A
TAITSARAE R S e m A, THEA 8 Rl
S E K RSD 43514 0.99%, 1.11%, 1.02%, 0.83%,
0.96%, 1.59%, 1.86%F11.71%.

IS 2 25 AL ] — 0 5 7 i (i 5
181105), T°0, 2, 4, 6, 10, 18, 24 h #rkEAG
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@ﬁ% HEPEE, RER., mAREH. ki
C BEIFSEAT . B S T A A R R SR A

%%@ UG R TR AR, 25 R S R 2 AL A T
24 h NERE , 8 Fl AR e T I RSD 435114 0.67%,
0.95%, 0.86%, 0.57%, 0.72%, 1.04%, 1.18%F
1.13%.
2.6 JINEEEIRCRIRES

BUBECHT . AR KIER . 1T
e AR | PSR . B S A A A
A6 25 2 EL 0 1 ) — L5 B 5 25 LA i (it
5o 181105)i& &, WFAisy, B9 1, iy 0.5 g,
KEFRE, BEYLOR 3 41, 235k AR & Xt
WS A R (R AL 0472 mgemL' | [ 3 BE
0.236 mg'mL™', K#Z 0318 mg-mL ™', FEF 3w
1 0.982 mg'mL™' | JEAHEH 0.408 mg-mL™' | f&5F
A 0174 mgmL' . B S WA AT
0.082 mg'mL™", P HRfEZ 0.126 mg-mL1)0.5, 1.0,
1.5 mL & —4, fEHAFA T E 28 2015 4F U
FE, A0 E AR B X RS A R RS A
Y 50%, 100%F0 150%, FH% “2.27 R Ak
il ORI VA R, R HEREAR I PR ALY . A
R KR M. RIS A
ST . TR TR A R A A 2 T A
IWHEA B T, RAMNSESHSSARZ
ZEBR AT BRI A AR 8 o i AR Rl
gh L8 B 4 B I RE TR T RSD 43 R
100.05%(0.82%), 97.79%(1.07%), 98.41%(0.99%),
99.75%(0.65%), 98.72%(1.21%), 99.07%(1.19%),
96.99%(1.04%)F1 97.65%(1.38%).
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Tab. 2 Relative correction factors of seven components
with swertiamarin as an internal standard

I ) TR
H#E TR g AR

é TR R . - WE ]
X AL o KRER g s %E i ez

VA TR

1 1.1861 1.4635 12719 1.1545 14719 1.7842 1.4135
1.1935 14612 1.27351.1572 14835 1.7895 1.4198

1.1823 14776 12781 1.1516 1.4792 1.7802 1.4164

2 1.1889 1.5087 12729 1.1739 14639 1.8039 1.4237
1.1937 15172 1.2643 1.1762 1.4681 1.7984 1.4305

1.1893 1.5146 1.26851.1801 1.4702 1.8061 1.4283

3 12215 14872 1.2869 1.1815 1.4476 1.8395 1.4461
12269 14957 1.28151.1864 1.4502 1.8429 1.4479

12187 14813 12937 1.1791 14483 1.8437 1.4513

4 1.1997 1.4474 12912 1.1634 1.4526 1.801 6 1.4084
1.1936 1.4398 1.2936 1.1607 1.4484 1.8053 1.4126

1.1975 1.4432 12873 1.1716 14561 1.7986 1.4067

5 12209 14708 1.3391 1.1781 1.483 8 1.8432 1.4259
12176 14795 13459 1.1813 14957 1.8479 1.4273

12234 14683 13412 1.1796 14825 1.8451 1.4226

6 1.2063 14715 1.29541.1735 1.4736 1.8107 1.4259
12047 14762 12987 1.1762 14721 1.8243 1.4237

12031 1.4689 12936 1.1698 14754 18196 1.4294

SEHME 12038 1.4763 1.2932 1.1719 1.4679 1.8158 1.4256

RSD/% 1.20 1.52 1.91 0.87 0.99 1.26 0.89

R=3 TERMNE. AR EEAERN &SR ERT

2.8 RHXTARSIE R 1 5 4%
2.8.1  ARMAS . ARG KRR “2.17
Wi IRA X RS, 7F Agilent 1200 %Y | Waters
2695 AU 2 FhE A 3 AU Agilent HC-Cig
(250 mmx4.6 mm, 5 pm). Hypersil Cig(250 mmx
4.6 mm, 5 pum), Kromasil Ci3(250 mmx4.6 mm,
5 um)3 P EFERAIET, RIS E RALH |
IR RECR | AT . e
S BRI A AR AN AE R n AR
AR I BRI RO -, % B ZEAN R |
ANl B R AR E R F s, 45503 3,
2.82 AFHEHR ORI 217 TUNRA R
AR, 7E 28, 29, 30, 31, 32°C 5 FHEAMF
T, MOESERRNE AL . AR . RBR
A BB AR B
A AR AE R AT AR, 315 1L Al
XA TE P, % b 25 B8 [a) A i X AR A 1 PR 7
IR, AR IR 4,
2.9 R ZH o3 35 0 10 E £

R “2.17 WUHRA X BSER, 76
Agilent 1200 % | Waters 2695 ! 2 Fili = &% ¥ AH (23
ILFT Agilent HC-C15(250 mmx4.6 mm, 5 pm),
Hypersil Ci3(250 mm*4.6 mm, 5 um), Kromasil
C15(250 mmx4.6 mm, 5 um)3 FhEFEREALET, K
EHEREIGE , GOSRIRRLE . AZREAEE . RBER
PSR JEMRRE . RS . B R
HEBEE FLSARAE R IR B ], LN SRS
SR (0 T A DR LG, SR AR O B ] {1
X Lo B EA T E AL, AR ILER 5.
2.10 FESEEDE B3 DS IER G
MG &, % “2.27 TR Tk S P AT A

Tab.3 Relative correction factors of the components on different instruments and chromatographic columns

& hiizes JERCH SE SN 2 REH AN BARH  BEREWEEHE SR
Agilent 1200  Agilent HC-C)g 1.206 6 1.479 3 1.2958 1.174'5 1.470 1 1.8174 1.426 9
Hypersil Cig 1.1853 1.443 1 1.260 6 1.169 8 1.4518 1.7812 1.4135
Kromasil Cjg 1.203 4 1.470 5 1.2917 1.170 4 1.460 7 1.807 7 1.422°8
Waters 2695 Agilent HC-Cy3 1.2222 1.494 6 13174 1.192°5 1.489 2 1.8235 1.436 3
Hypersil Cig 1.2101 1.486 8 1.3009 1.1777 14733 1.800 6 1.419 1
Kromasil Cjg 1.224 9 1.5012 1.326 8 1.191 6 1.4870 1.8489 1.454 4
S 1.208 7 1.479 3 1.2989 1.179 4 1.4720 1.8132 1.428 8
RSD/% 1.19 1.40 1.77 0.87 0.99 1.26 1.03
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Tab. 4 Relative correction factors of the components on

different column temperature

e i HE o MB W7 CERIM el
o WHOSKH AT R

28 1.1913 14600 12759 1.1685 14562 1.8009 1.4196
29 1.1982 14755 12904 1.1707 14621 18076 1.4207
30 12050 1.4778 12943 1.1711 14679 18153 1.4244
31 12137 14809 13002 1.1825 14737 18240 1.4359
32 12196 1.4983 13198 1.1879 14893 18496 1.44738

M 1.2056 14785 12961 1.176 1 1.4698  1.8195 1.4297

RSD/% 095 093 123 073 086 1.04 0.84

3 g

3.0 SRR SRR R A DL e

ARSI ARF I B PRALH . 2RI . R

RO B EARH . BER
i 4 ) B R AE 2R 2 B ROR O B
B, RS SR 33 PR 2 P RS 0 LA b 2R it
27 MR SCHRXT U B 48 T AR s A IR 2R (L0 -
KBS0 KO - 2J5-0.1% H BRI 12
CIE-0.1% MR T), 4558 W - /K R J N2
AR, HEEE KRR B Wb
HOTGIEIA AR B LHE-K PR RN LT
o Hr B RCR B, (A Je e 1 @
TR RIS, CNE-0.1% M RRIEBIARILT
LNE-0.1 %R WA ZR , RS DN (5335 P BE 2P
TR ST PERLH . AR, RECR | W
H L eI L RS B B A
AR AR SRR A B K Rk B %08, Al
PRI/ o MU AR FER ] ZM5-0.1% 1 1R
WO ST AR Ve, MR L 8
Fffi b 82 E AT [ IR AGE I
3.2 @I AR

T 08 (1 VA 5 07 368 >R FH R B ST [R] 22 35 1
FHRS O B I T (E 0, R0 DR s S A — U 223 3%
RN AT, AL R LBE T 2 Frk
(22 50, 4 R OR B I [R] 2205 T A 4521 RSD 0K,

TS AR, AF @R gy & e A xR A E A
Tab. 5 Relative retention time value of the components under test on different instruments and chromatographic columns
& a3 JRALH 2 i g KEE e RS BESMEEMARET CNER
Agilent 1200 Agilent HC-C g 0.5372 0.646 7 0.746 1 1.109 5 13027 17132 1.863 4
Hypersil Cig 0.529 1 0.6359 0.738 2 1.093 2 1.293 5 1.704 6 1.850 9
Kromasil Cg 0.5429 0.6512 0.753 7 1.114 6 13139 17281 1.8729
Waters 2695 Agilent HC-C g 0.534 6 0.643 1 0.742 5 1.101 3 1.298 6 1.708 5 1.8572
Hypersil Cg 05223 0.634 7 0.7329 1.097 1 12924 1.701 3 1.847 6
Kromasil Cg 0.540 8 0.650 9 0.751 4 1.109 5 13102 17227 1.8705
M 0.5345 0.643 8 0.744 1 1.104 2 13019 1.713 1 1.858 4
RSD/% 1.44 1.12 1.06 0.75 0.67 0.61 0.54
6 ARNEENELE®0=3)
Tab. 6 Results of content determination of various constituents(n=3)
‘ H5(181105) 5(190107) HE5(190315)
o BV TTOANST g, M QMNST g, ESMITOAMST
B SR 9.847 - - 10.225 - - 8.970 - -
EALH 4.712 4.725 0.14 5.159 5.171 0.21 4366 4394 0.32
P2 e 2363 2.378 0.32 2.147 2.169 0.51 2.571 2.550 0.41
KEHE 3.165 3.187 0.35 2.853 2.866 0.23 3.468 3.447 0.30
Je Rt 4.092 4.086 0.07 3.895 3.918 0.29 4.293 4276 0.20
B SEAT 1.756 1.732 0.69 1.588 1.599 0.34 1.915 1.891 0.63
8 R R A 0.819 0.803 0.99 0.887 0.876 0.62 0.740 0.753 0.87
AL R 1.248 1.265 0.68 1.363 1.349 0.52 1.136 1.145 0.39
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X S 1 AL AT At ot VA TR T 45
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