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Simultaneous Determination of Five Xanthones in Swertia chirayita by HPLC-ESI-MS
ZHANG Daye', CHEN Lijuan', LIU Jian’(1.Tianjin Chest Hospital, Tianjin 300222, China; 2.College of phar-
macy, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of 5 xanthones in Swertia chirayita. METH-
ODS: HPLC-EST-MS was conducted. The chromatographic conditions: the column was Waters Symmetry-C;s with mobile phase of
water (5 mmol/L ammonium acetate - 0.1% formic acid) -methanol (gradient elution) at a flow rate of 0.8 ml/min, the detection
warelength was 254 nm, column temperature was 30 °C, and the injection volume was 10 pl; MS conditions: it was detected by
positive ion, ion source ejection voltage was 4.5 kV, capillary temperature was 200 °C, capillary voltage was 25 V, sheath gas
flow rate was 35 arb, auxiliary gas flow rate was 20 arb, collision gas was helium, and detection method was multi-stage full scan
mass spectrometry. RESULTS: The linear ranges for 1-hydroxy-3, 5-dimethoxyxanthone, 1-hydroxy-3, 4, 5-trimethoxyxanthone, 1,
8-dihydroxy-3, dimethoxyxanthone, 1-hydroxy-2, 3,4, b-tetramethoxyxanthone and 1-hydroxy-2, 3, 4, 7-tetramethoxyxanthone were
all 0.5-15.00 pg/ml (#>0.999 0) ; RSDs of precision, stability and reproducibility tests were lower than 2% ; recoveries were
100.03% -103.59% (RSD=0.99% , n=9) for 1-hydroxy-3, 5-dimethoxyxanthone, 97.41% -100.89% (RSD=1.15% ,n=9) for 1-hy-
droxy-3, 4, 5-trimethoxyxanthone, 99.13% -101.68% (RSD=1.40% , n=9) for 1, 8-dihydroxy-3, 5-dimethoxyxanthone,
100.21% -103.51% (RSD=1.33% , n=9) for 1-hydroxy-2, 3, 4, 5-tetramethoxyxanthone, 100.56 % -103.92% (RSD = 1.37% , n=9)
for 1-hydroxy-2, 3, 4, 7-tetramethoxyxanthone. CONCLUSIONS: The method is simple, stable and reproducible, and can be used
for the simultaneous determination of 5 xanthones in S. chirayita.

KEYWORDS Swertia chirayota; HPLC-ESI-MS; Xanthone
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Fig1 HPLC chromatograms

A.mixed reference substance; B. test sample; 1.1-hydroxy-3, 5-dime-
thoxyxanthone; 2.1-hydroxy-3, 4, 5-trimethoxyxanthone; 3.1, 8-dihy-
droxy-3, 5-dimethoxyxanthone; 4.1-hydroxy-2, 3, 4, 5-tetramethoxyxan-
thone; 5.1-hydroxy-2,3,4, 7-tetramethoxyxanthone
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Fig 2 Mass spectrum of mixed reference substance
ALFRIE-3,5- UL  B.1-FR k-3, 4, 5- = AU Bk nliii] ; C.1,8-—
Fob-3, 5- ALl s D1-3R k-2, 3,4, 5- P4 H AU BE al i s B
FE-2,3, 4, 7- DU Ll
A.1-hydroxy-3, 5-dimethoxyxanthone; B.1-hydroxy-3, 4, 5-trimethoxyx-
anthone; C.1, 8-dihydroxy-3, 5-dimethoxyxanthone; D.1-hydroxy-2, 3,4,
5-tetramethoxyxanthone; E. 1-hydroxy-2,3,4, 7-tetramethoxyxanthone
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Fig 3 Mass spectrum of sample
A.1-hydroxy-3, 5-dimethoxyxanthone; B.1-hydroxy-3, 4, 5-trimethoxyx-
anthone; C.1, 8-dihydroxy-3, 5-dimethoxyxanthone; D.1-hydroxy-2, 3,4,
5-tetramethoxyxanthone; E. 1-hydroxy-2,3,4, 7-tetramethoxyxanthone
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Tab1 The mass spectrum relegation of main xanthones

fEilg MS',m/z 5] MS',m/z @

1-F3E3, 5. VRS b [M+H] 258 [M+H-CHy|
1034, 5-= Rkl 303 [M+H] 288 [M+H-CHJ'
1,8 5083, 5-Z A Ll 289 [M+H] 274 [M+H-CHyJ
1-F35-2, 3,4, 5- PR B 3% [M#H] 318 [M+H-CH,)'
1-FR42, 3,4, - R A 333 [M+H] 318 [M+H-CH|

F2 EEAFESXMEEE

Tab 2 Regression equation and linear range

TRl [ElEygi r LAHER, pg/ml
A3, 5- A nil ) y=34521x+112.58 09993 0.5~15.00
1-FE3, 4, 5-= Ak y=34.61x+2 398.11 0999 1 0.5~15.00
1,8- =853, 5-Z Mgl y=68.34r+639.23 0.999 1 0.5~15.00
152,34, - Rl y=892.53x+39.32 0.9992 0.5~15.00
102,34, - RSl y=638.120+7259.1 0.999 4 0.5~15.00
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3 MEEEIRE LR (n=9)
Tab 3 Results of recovery test(n=9)

il WEE R MAGE, WS, EREI FSMER RSD,
i g ,mg  mg mg 2% 2% %
15 0-3, 5-Z VR el i 05055 03308 02561 05904 10136 10147 099

0.5055 03308 02561 02561
05055 03308 02561 02561
05021 03315 02599 0592 101.84
05021 03315 02599 05954  101.54

1
102.50
1
1
1
05021 03315 02599 05949 10135
1
1
1
1

03.59

04961 03291 03323 06624 10030
04961 03291 03323 06615  100.03
04961 03291 03323 0663 10048
13,4, 5= AL 05055 01312 01042 02361 10067 10019 L15
05055 01312 01042 02343 98.94
05055 01312 01042 02327 9741
05021 0.1322 01103 02443 10163
05021 01322 01103 02421  99.64
05021 01322 0.1103 02434 1
04961 01301 01352 02665 1
04961 0.1301 01352 02665 1
04961 0.1301 0.1352 02644 100.1
18-ZRI3, S ZIMEEl@® 05055 00449 00357 00812 1
05055 0.0449 00357 0081 1
05055 0.0449 00357 00801 1
05021 0.0453 00359 0.081 99.44
05021 00453 00359 00805  99.13
05021 0.0453 0.0359 0.081 99.44
04961 00447 0.0444 00898 10158
04961 0.0447 00444 00878 9941
04961 00447 0.0444 00866 9879
1-502,3,4,5- PG M 05055 00911 00533 03394 10335 10211 133
05055 00911 01533 03388 1
05055 0.0911 01533 03356 1
05021 01922 0.1587 03455 1
05021 01922 0.1587 03454 1
05021 01922 01587 03447 1
04961 0.1925 01933 03847 1
04961 01925 0.1933 03856 1
04961 01925 01933 03855 1
15460, 3, 4, - 05055 03745 0299 06631 10361 10215 137
05055 03745 0299 06635 1
05055 03745 0299 06639 1
05021 03756 03004 06723 1
05021 03756 03004 06734 1
05021 03756 03004 06711 1
04961 03748 03746 07473 1
04961 03748 03746 07476 1
04961 03748 03746 0748 1

F4 HERAEBNELSR(n=5)

Tab 4 Results of content determination of sample(n=5)

i) H,mg/g RSD, %
143, 5 g (rnl) R 0.6541 211
1-#40E-3,4,5-= Al )RR 02621 1.24
1,8-ZFA3E3, 5 R SRl )l 0.0895 1.83
1-4£2,3,4, 5P EAE (ol )R 03827 3.36
1-$3482,3,4, 7R Sl 0.7494 238

FEBOA RSB, 25 R R DL IE- SR L 18 A ¥ 70 i
WORCA A R o 2B PR T AN IR B Y - 2R TR LA, A
T IR H R B - 2R 216 (5050, V1) o sl A 428 A

China Pharmacy 2016 Vol. 27 No. 18 - 2581 -



Y

RP-HPLC 72 [ B0 % V5 28 A HE 7 HR i ERR | 5 52 (ks 2 fah %
R
KAE (HLFHELAERG¥H, R 430015)

hESEE RI27.2 XHEFRER A XEHS  1001-0408(2016)18-2582-03
DOI  10.6039/j.issn.1001-0408.2016.18.45

W E B R AR KA Pk iR AR B F A k. Sk RARMGMRME LR, Gk
# Phenomenex Cis, AR A F BE-0.1 % B4 85 K 75k (B 26 L) , 7 ik 4 0.8 ml/min, 4 0 % K 4 334 nm, 4233 4 25 C, 24
10 ulo £53R okl S AR | B3I 0940 M BEAE B K56 B 51 4 0.10~2.81,0.20~5.63.0.10~2.63 pg(7=0.999 9.0.999 9.,
0.999 9) s #5 5 F A8 8 M\ F A X369 RSD<3% ; e A w1 K 5 9% A 96.3% ~100.4% (RSD=1.59% ,n=9) .97.3% ~101.2%
(RSD=1.28%,n=9) .96.6% ~100.6% (RSD=1.39% ,n=9) ., %% F %W L2 AHTE E LT, TH TR H L
AL R dr ok BR ST AR AR F A E

KEIR  FAZH AR Gk KA R e AR LRI LR A E T

Simultaneous Determination of Caffeic Acid, Isoschaftoside and Schaftoside in Xiaoyan Lidan Tablet by
RP-HPLC

ZHANG Xiaomei(Dept. of Pharmacy, Integratied Traditional Chinese and Western Medicine Hospital of Hubei
Province, Wuhan 430015, China)

ABSTARCT OBIJECTIVE: To establish a method for the simultaneous determination of caffeic acid, isoschaftoside and schafto-
side in Xiaoyan lidan tablet. METHODS: RP-HPLC was performed on the column of Phenomenex C;s with mobile phase of metha-
nol - 0.1% phsphate acid (gradient elution) at flow rate of 0.8 ml/min, the detection wavelength was 334 nm, column temperature
was 25 °C, and the injection volume was 10 pl. RESULTS: The linear range was 0.10-2.81 pg for caffeic acid (»=0.999 9) ,
0.20-5.63 pg for isoschaftoside (#=0.999 9) and 0.10-2.63 pg for schaftoside (#¥=0.999 9) ; RSDs of precision, stability and repro-
ducibility tests were lower than 3% ; recoveries were 96.3%-100.4% (RSD=1.59% ,n=9), 97.3%-101.2% (RSD=1.28% ,n=9)
and 96.6%-100.6% (RSD=1.39% ,n=9), respectively. CONCLUSIONS: The method is sensitive, accurate, reliable and reproduc-
ible, and can be used for the simultaneous determination of caffeic acid, isoschaftoside and schaftoside in Xiaoyan lidan tablet the
quality control of Xiaoyan lidan tablet.

KEYWORDS RP-HPLC; Xiaoyan lidan tablet; Caffeic acid; Isoschaftoside; Schaftoside; Content determination
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