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Simultaneous determination of three iridoid glycosides and three
flavonoids in Swertia mussotii Franch. from Qinghai by UPLC

TAN Liang, HU Feng—zu, DONG Qi

( Key Laboratory of Tibetan Medicine Research, Northwest Institute of Plateau Biology,
Chinese Academy of Sciences, Xining 810001, China )

Abstract Objective: To develop a UPLC method for simultaneous determination of six main bioactive constituents
( swertiamarin, gentiopicroside, sweroside, mangiferin, isoorientin and isovitexin )in Swertia mussotii Franch

from Qinghai. Methods: The six main bioactive constituents were extracted using ASE 350 accelerateed solvent
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extraction ( ASE ) apparatus with methanol. The separation was carried out on a Endeavorsil-C g column ( 2. 1 mm x

100 mm, 1. 8 wm ) with gradient elution of methanol-0. 1% acetic acid. The flow rate was 0.2 mL * min~" at room

temperature, and the absorbance was monitored at 260 nm. Results: The linearity was achieved in the range of
0.5109-40. 87 mg * L' (r=0. 999 2 ) for swertiamarin, 1. 633-130. 7 mg * L™ (r=0. 999 9 ) for gentiopicroside,
0.679 0-54.32 mg - L' (r=0.999 0 ) for sweroside, 0. 470 0-37. 60 mg* L' (r=0. 999 0 ) for mangiferin,
0.281 8-22. 54 mg * L' (r=0. 999 2 ) for isoorientin, 0. 223 0~17. 84 mg * L' (r=0. 999 3 ) for isovitexin, respectively.

The average recoveries ( n=9 ) were 96. 4%—100. 1% with RSD of 1. 1%-2. 6%. The contents ( n=3 ) of main bioactive
constituents in 10 batches of samples were 1. 46-9. 17 mg * ¢ ' for swertiamarin, 7. 31-16. 84 mg * g for gentiopicroside,
1.72-7.22 mg* g for sweroside, 3. 39-8. 88 mg * ¢ ' for mangiferin, 1. 35-5. 31 mg * g for isoorientin, 0. 06-0. 34 mg * g'

for isovitexin, respectively. Conclusion: The method can be used for the determination of the six bioactive

components in Swertia mussotit Franch, which is beneficial to the quality evaluation of Swertia mussotii Franch from

Qinghai.

Keywords: Swertia mussotii Franch.; Zangyinchen; iridoid glycosides; flavonoids; swertiamarin ; gentiopicroside ;

sweroside ; mangiferin ; isoorientin ; isovitexin; multicomponent analysis of traditional Chinese medicine ( TCM ) ;

accelerated solvent extraction; UPLC
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Tab.1 Sample information of Swertia mussotii

Franch. collected from Qinghai

FefiS ihe S|
('sample AV (source ) ( collection
No.) time )

1 H B2 (Biantan, Huzhu county ) 2015-09-20
2 HEPESFRREL ( Danma town, Huzhu county ) 2015-09-20
3 HB AT % (Taizi, Huzhu county ) 2015-09-20
4 EWTH/NGZES (Xiaosumang, Yushu city ) 2015-09-14
5 FEPRE £ (Jiqu, Nanggian county ) 2015-09-14
6  AZHEIHZ (Lixin, Zhiduo county ) 2015-09-14
7 BRI MUH ( Yuegai town, Qumalai county ) 2015-09-14
8 S X243 ( Pingan town, Pingan area ) 2016-09-01
9 P X /NBAE ( Xiaoxia town, Pingan area ) 2016-09-01
10 P2 X =A% (Sanhe town, Pingan area ) 2016-09-01

2 AEEER
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{34 ; Endeavorsil—C g (2.1 mm x 100 mm, 1.8 pum ) ;
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e, BAE
23 Rauia v

43 BBCIEE B %o Rt VS VR A B R R L AS 5 L,
TE 207 WAAFELAME TR, A UPLC #4700 %2, Ifid
SEEOTERL LA 1. EAIRIE ST, A i 1 R
TR G0 T 7 VR 1 €335 P v 45 W S e ) B Al 32
AMIET 3 000, [F PR b 55 A 0T B ) A L A T
Xof B, AR A B I ] S 58 A A 1 P 6 1 W 4 A5
HE B S 2L 6 S AT HE T 1, #5 T I )
VAT RN o3 B REAEAT, S AR C e i oy BS FE R T 1.5,
Hi 2 H+7E 0.95~1.05 Z [a], iR B HAH B 4 B 45 K . T
DL ) e v AR O DA AR R TR B

A/AU
0. 12 9 A

0. 08| 3 4

0. 04+

0

A/AU
0.1

2 4 B
0. 081 4
0. 061 1
0.04-
0. 02 6

2 4 6 8 10 12 14 16 18 20 22 t/min

2 4 6 8 10 12 14 16 18 20 22 t/min

1. 8 33 (swertiamarin ) 2. JEHTFH ( gentiopicroside ) 3. %
AT (sweroside ) 4. P22 (mangiferin ) 5. SF2E R4 (isoorientin ) 6. 55
#131 % (isovitexin )

E1 R&m(A)FER(B)# UPLC BiEE

Fig. 1 UPLC chromatograms of mixed reference substances( A ) and

representative sample( B )
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1 0.281 8,0.563 5,1.127.2.254,4.508 mg - L', 54t
3 % 0.223 0,0.446 0.0.892 0, 1.784.3.568 mg - L',
HE 2 WU R ANR A X BG4S 5 L 7E “2.17 Tl
RESME T, WA UPLC #E4 700 5 , TR TR 3
U, 0 sk G AR, D63 e T RRRR (B 1 - 34 (E
Y R YNABFR, X R4 BE T X (mg - L)
BEARBR , HEAT N 20 AT, 2% 0 Y 2P OC 3R B 48 445

U2 2, FePH SRR Lo 2t e R RAT . BORA XS

HE T VR B, DA PR R R R, R 5 5 DA A
Je BTREA X BRSO R A 5 5 28 R (AR
b S R LT A o Y P AR R ) T A
SEEMES (s ks 5 o, BUE S 27 HER,
Fig “2.17 WA & F A UPLC HEATIN A2 , B 25 e
Fb (S/N') k10 B Fé AR B o B2 AR A 2 PR ( LOQ ), A
W LY (S/N ) 2R 3 BF B R I v B A A A PR ( LOD ),
ZERILFE 2,
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Tab.2 Linearity, LOQ and LOD of six main bioactive constituents in Swertia mussotii Franch.

MEVE T - .
i/ (A1) 7 7 (i y SERHR Her R
r mear range
(‘analyte ) ( regression equation ) j (LOQ)/ng (LOD )/ng
(mg-L™")
B F S ((swertiamarin ) ¥=2.109 x 10°’X-1.318 x 10’ 0.999 2 0.510 9~40.87 1.12 0.76
JENAFEHF ( gentiopicroside ) ¥=6.762 x 10°’X-2.927 x 10" 0.999 9 1.633~130.7 6.92 2.05
gentiop
BT A (sweroside ) Y=5.346 x 10°’X+3.702 x 10’ 0.999 0 0.679 0~54.32 1.82 0.90
254 (mangiferin ) Y=7.759 x 10°X-1.941 x 10* 0.999 0 0.470 0~37.60 2.09 0.82
SEZEEAY (isoorientin ) ¥=1.493 x 10*X-1.701 x 10* 0.999 2 0.281 8~22.54 1.16 0.37
4R (isovitexin ) ¥=1.132 x 10*X+1.008 x 10’ 0.999 3 0.223 0~17.84 0.96 0.33
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1.8%.0.94% . 1.6% . 1.4% . 1.0% . 1.8%. %5%:3 W%
Ok R
2.7 Rk

B[R] — 3 (s S R, R, 3 e L S
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g NEEFRE , ks AR AR 3 MR IR A
Xof HE A PR TR (B 2F 3295 0.648 8 mg - mIL™', JEJIH T
1 1.045 mg - mL™, % 381 0.521 5 mg - mL™, TR
10473 8 mg-mL™", F2F BT 0.489 4 mg - mL™', 7
HIRZE 0.042 2 mg - ml™" ) 1,2, 3 mL, B 3 177,
Sy aldE “2.2.27 TR 7 Pl & gl i, R 217
TN RS IEARE 5 W, THR A 053 B SF- 2 [T i %
FIRSD. 25 04 A e 17 e I 17 5 oF 3 2
A 2R SR R 0P ER (=9 )
53514 96.4% ( RSD=2.1% ). 98.2% ( RSD=1.5% ). 100.1%
(RSD=2.6% ) .97.3% ( RSD=1.9% ) . 98.6% ( RSD=
1.1% ). 98.0% ( RSD=1.8% ).
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®3 FENEEFED 6 MEUASNELER (mg- g, n=3)
Tab.3 Contents of six main bioactive constituents in Swertia mussotii Franch from Qinghai
Fedlh s e A SR JERHE T FEASRAT TR SRR SRR
('sample No. ) ( swertiamarin ) ( gentiopicroside ) ( sweroside ) ( mangiferin ) (isoorientin ) (isovitexin )
1 2.06 8.73 5.05 5.75 4.30 0.23
2 1.46 9.95 1.72 8.34 2.82 0.20
3 1.87 7.31 3.30 6.60 3.47 0.34
4 8.35 10.33 5.35 7.38 1.35 0.16
5 9.17 16.84 4.98 8.88 1.96 0.06
6 5.60 8.95 4.77 4.01 3.94 0.34
7 6.33 7.72 7.22 6.24 2.25 0.13
8 3.06 10.02 4.32 3.39 3.75 0.10
9 2.23 13.59 1.96 5.52 5.31 0.23
10 2.57 8.20 2.37 5.06 2.24 0.17
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2 h, BRI B, H 2 AR E L B R i )
ARG . ARSI ASE £ 4155 R AR U AR, — 7
T, 38 o AR LV AL R SR BRI, A R ) T
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R 53— 7, AR T R TR U T, 7R R A
PF T WA AT s e P B, BTG 700 R B A 3
- 10 32 o H 7, 4 e B S ), AR 65 R] B
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