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9996) 1. 562 ~50 pg/mL(R*=0. 9998) & B A 2L R IF eI XM £ A, F ek F 53 4
100. 21 % (RSD=1. 3%).99. 43% (RSD=1. 8% ,100. 6 % (RSD=2. 5%) ,102. 7% (RSD=0.
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Study on the content determination of main iridoid glycosides
in Veronica ciliata Fisch by UPLC

LUO Chao-Mei, LU Qiu-Xia, HE Li-Bo, ZHANG Shi-Yan, SUN Yi-Ran, TANG Lin
(Key Laboratory Bio-resources and Eco-environment of Ministry Education,

College of Life Science, Sichuan University, Chengdu 610065, China)

Abstract: A UPLC method has been developed in the current investigation for simultaneous determina-
tion of four main iridoid glycosides, which were verproside, catalposide, amphicoside and 6-O-veratroyl-
catalposide in Veronica ciliata Fisch. The separation was performed at 40 °C on Waters ACOUITY T3
column (100 mm>*2. 1 mm, 1.8 pym); the mobile phase was acetonitrile-water(0. 1% formic acid+2. 5
mmol ammoniumformate); the flow rate was 0. 4 mL/min and the detection wavelength was 260 nm.
The results showed that the calibration curves were the good linear relationships in the range of 1. 562~
50 pg/mL (R*=0. 9987) for verproside, 1. 562~50 pg/ml (R*=0.9989) for catalposide, 4. 689~
143 pg/mL (R*=0. 9996) for amphicoside, 1. 562~50 pg/ml (R*=0. 9998) for 6-O-veratroylcatalpo-
side, the average recovery rate were 100. 21 % (RSD=1.3%), 99.43% (RSD=1.8%), 100. 6% (RSD=
2.5%), 102. 7% (RSD=0. 65%) , respectively. The method is simple, sensitive, economical and relia-
ble, and can be used for quality control and evaluation of Veronica ciliata Fisch.
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L RIEIEN (Veronica ciliata Fisch.), 3|44
“WHEIE”, —AEERAIEY) . R X SPIEENE,
FE A T O PEAA R DL R 3R G L NS
VO )14 H ARSI E T M S X AR —Fh
BRI S, C8fA —H Z2EmE, &
FH T35 P 75 1 R BRI R 3897 I 2.
UTAERMIF I R BLET 6 B AN A REAT RO R 4 i
PUS ALk (CCLO 75 5 /N RS IR B 45 g
AR AR HRCT Bl A AL R (CBHP) i3 1 K
BRLIE % JIF 4 i (BRL-3 A 4 ) S Ab M s 5. itk
Hb TEARZI0YT T ISR 1 24 18 7 il 57 b 4 77
TE IR 25 4. 25 LRTiR, S BEBENHA —E
JHF SR 1R S 7 1 .
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G NKHE RN BB T3 5153 8 Fiik
G, Horb 5 PR Ay I Tk S o R LA
B2 2 Ja TR A R 22 BRAR €3 4 R A
LFRUEUEG PR 21 Mk G, Hd 15 F
A5 IR Ry BRI T 288 B8 O ORI P 0 B 0
H 1A 6-O-F 2 B A 25 0. AR I5L 21 5 1o
FERI LT UG h 4 b 2 SRR RS A FEEE
FEF AR [T 6-O-ZE P A CR &30, B
A2 B TR B R R B B0 1L A 6-
O-ZE P TERE T 45 PR A Tk il 1 28 i o0 B R Bt
AL P PR PR 5 Z R AR s v, ]
R 2 B B S R A5 A W T v 1) ) o L

TGN BUHE A o AL 4%, N (R |l X S
b2 5 LG ARG — ARG, HE M, %
SRR ROE TC A5 B A R, R A b 2
SE R RSB O et Horp R EALA YR & AT
W H A2 A BT RGE A UPLC I &F
F G PRE T ARE RS 2 1 s L] A s L 4
il B (PRI R VB B0 1 1L A0 6-O-ZE
PR BT T i R UL 4 1. UPLC J2& — Rl
FAEIEHOAR , HAOLHAAE T H A5 A CEDRH I AT
fe R T R B ) BEH T3 45 22 fbp kb Rt ONT 2
p) TN SORAAR i T AR AR, (A 0 s AR
s VETEARAE, Ay B RS B AT, i HLAE
(] PRk A 250 0 B 22 R AN [l 2R BY o3, il e A
AR A, BRAERRIAED . I, ABFIE RIS UP-
LC 87k s % H 4 Fh 3222 )43 4T W] 0 2 5t
Shy i R S B ERI P R BT A A B 4 S

% 56 %
WA
2 MRE5HIE
2.1 # #
2.1.1 HypmH FEEEN TGRS T

R ) s WU KA A A Bk 2 2 B T R 3804
YT N B UL UEY.

2.1.2 RAAENE LK WEENOIEL, K
T swell Bl A B2 75 FoA R 35 58 20 b
afi, WSk T R RHE ]

Mettler-Toledo 43 # K -4 3E T Hif T Metter
3] s RM-220 4l 7K AU 3K T 1 R 07 35 2 R
) s KH-300DB #1042 8 A58 vE A W3k TR L&
BE AL AR A ) s e 28 KA RE-52AA T3 T |
T R A AR RS ) 55418 BB .U SE T [ Ep-
pendorf 2\ F 5 R AR (35 (UPLO) (AL 25 — )
EREHAIN 25 (PDAD W SEF- 32 [F] Waters /3 A).

2.2 /i

2.2.1 PRk e & R PRI XS IR
fh 1. 04 mg FEH XTI AL 1. 04 mg, B % 11 X
MM 1 mg A1 6-O-Z2 M IEAEH 1 mg, HUE & A%
I 25 0 > S PRI A5 X6 R A VS W, Fe o0 TR
G AFEIRERE A 50 pg/mL A 50 pg/mL
WEFIN 143 pg/ml Fl 6-O-ZE P BERET 50 pg/
mL TR A% IR AR, B0, A5 H.

2.2.2 MR GBIERG R & WL BREEYH K
100 mg, 5 95% 2,1 500 mL ([ 1 5) =i
B 24 h, iuk, WO REE 3 W, SRR ET S
I, TR RIUT RS TR 2ZRERG . iR
FARH, R A k(10 KO, LR L Tig (10
O IETEECLO YO RFLEL 1+ DER, fJFIET
P AR ROl T M Tk 4, A5 B 4F B UGN IE T g
PO BGE 5 IE T BEAEIOUH A 10 mL 8 3% B i
ER. MRS, B, 0.22 pm (L uE IR g
& .

2.2.3 UPLC & # & # {0 fF: Waters
ACOUITY T3(100 mm*2. 1 mm, 1.8 pum); izl
AR ZNE-7K (0. 1% B R+ 2. 5 mmol HRE) ; 7
A 0.4 mL/min; #6555 4R F S RKES 035
M 10% ~22% Z B (0~0.8 min), 22% ~
32% M5 (0.8 ~2.6 min), 32% ~40% Z
(2.6~3 min), 40%~95% ZME(3~5 min), 95%
ZME(5~5.01 min),95% Z 5 (5. 01~8 min), ¥
a N 25 Cs AR 40 °Cs & I B K R
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260 nm; FFFERE R 1 pl.
3 ERESWH

3.1 KMXRER
W20 2.1 T00J7 B 25T BN IR At TR A A R
IRRRE 1,23 A4 A5 AN TR A i 6 T i TR

BT HTE A 1ol R A I 4%l o 06
TR K 2558 1B it P9 285 i A T AR (Y7 RIS 1R it e
JECOBIMERRMERZE . HEATLANERIE, AL
Bl DR E 2% il 23 B A6 BR (S/N = 3) il 4k BR
(S/N=10). WL 1.

R1 AEEEMNF L HIRBBIETETRRSEEXRERER

Tab. 1 Linearities of the calibration curves of four iridoid glycosides in Veronica ciliata Fisch
Verproside Y=2683X-+692.1 0. 9998 1. 562~50 0. 26 0. 87
P Y=4496X-+2489 0. 9989 1. 562~50 0. 24 0. 80
ipsuell Y=2877X+2704 0. 9996 4. 689~143 0.78 1. 04
6-O-ZE P e AE T Y=3790X-+1396 0. 9987 1. 562~50 0. 23 0. 74
£2 EREZRER
Tab. 2 Results of recovery test
Wi (ZIS!?;E Ty /hu'fffi% IAFE Elllli% $i¢]l§nl R?I) s thng:‘?’:; /ﬂu)rﬂ/;\r?ﬂ; /iﬂﬂﬁ%{a IEIIIEC%‘S ?LiiJlEDl R?D
/Cug/mL) /(pg/mL) /(pg/ml) /% R/ % /% /Cug/mL) /(ug/mL) /(pg/ml) /% WE/% /%
15.38 22 18.75 100. 5 4.85 7.5 5. 86 98. 6
11. 36 22 16.78 101.3 3.93 7.5 6.08 101. 3
13.09 22 17. 45 99.5 4.21 7.5 6 104
15.38 14. 67 15. 04 99.7 4.85 5 4.68 97.9
pe4I0d 11. 36 14. 67 12. 85 102. 1 100. 21 1.3 T NI 3.93 5 4.55 104 100. 6 2.5
13.09 14. 67 13. 89 98. 6 4.21 5 4.63 101. 2
15.38 7.33 11.28 98.5 4.85 2.5 3.37 97.3
11. 36 7.33 9.23 101. 4 3.93 2.5 2.35 100. 3
13.09 7.33 10. 21 100. 3 4.21 2.5 3. 36 100. 8
17.72 23.75 20. 89 100. 3 1.71 4.25 2.92 103. 7
14. 99 23.75 18. 99 96. 3 2. 24 4.25 3.26 102. 9
15. 82 23.75 19. 65 98. 3 2.51 4.25 3.47 103. 3
17.72 15. 83 16. 71 98. 1 1.71 2. 83 2.23 103. 4
FEAF 14.99 15. 83 15. 56 101. 9 99. 43 1.8 6-OFMEAE  2.24 2.83 2.55 103.6  102.7  0.65
15. 82 15. 83 15. 68 98.7 2.51 2.83 2.68 102. 1
17.72 7.92 12.98 101. 2 1.71 1.42 1.51 101. 5
14. 99 7.92 11.43 98. 8 2. 24 1.42 1.82 102. 9
15. 82 7.92 11.97 101.3 2.51 1.42 1.95 101. 4
3.2 BEEIR R 4F.

B 2. 2.3 Jyik 554 1 [R]— 13 XoF HE A TR A3 Y
TG = RO AR A A I 6 W, RS K
YU AR. G5 R . RERE A VB BE Y TR 6-
O-ZE 7 Bk A% 3 A9 1% 1 AL RSD 43 4l S 0.39% .
0.37%.0. 17 %11 0. 29 % (N=6). UL 7% Ak 2

3.3 EEMTE

FE AR BUR] —HE R A 27 B RN EE S, 6 1. HF
T B SO A S0 M. 45 SR RE s R L
BHEAFIIAT 6-O-2 5 BEAE 1T ity 0 T A RSD 4351 Hy -
0.19%.0. 27%.,0. 28%.,0. 31 % (N=6). YL LTS
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PER AT
3.4 BREMIR

FEH I 1 p L SR 0 TRl — 0 A3 i 4
T 0.6.12.24 h AR HBERE 34T THE 45 o3 e T
B S5 R PR AR B T 6-O- 3
P A S % 04 T AR RSD 43 9 o 1.11%, 1..04%
1.50% . 1. 14% (N=4). B8] 24 h Pyl B4 i
Rt P
3.5 fntEEKEE

e 2 W L) — AR e B ) A s v, L 9
By 43 BN A B PR VB EE Y [T AN 6-O-Z2
PEAET 4 Fh 20 I Tk s 11 28 o i i AR, TR A
BTV T FURUME . SR IF IS 5026.100%6,150 %
=R X B BARUREE , R EEE 3 1y, 5%
PRBUI AT B B A6 S W TRA), AR
AR TR, M £ o i R AR, S5 R L% 2, A
Pt FEEE VBT 1A 6-O-Z2 X R 4 FhES AR
A SR AE 99, 43 % ~102. 7% 5 Bl Z N . RSD
S 1.3%.1.8%.2.5%.0. 65% (N=9). 4%
VR 7 VL BAT R HE .
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(b) i

B 1 UPLC &+#H
(DX (DRSS 1 F8, 2 53, 3 W HEHF
Fig. 1 UPLC chromatograms
(a) The sample; (b) standard mixture: 1 verproside, 2
catalposide, 3 amphicoside, 4 6-O-veratroylcatalposide

®3 HRABWESER (2/g, n=3)

Tab. 3 Determination result of content of samples

sty BESh 1/ % BEdh 2/ % Fedh 3/%
T 52.18(26.09)  53.1(26.55) 51.98(25.99)
FEF 90. 38(45.19)  92.76(46.38) 90.54(45. 27)

WIEETF 22.04(11.02)  23.44(11.72)  22.72(11. 36)

6-O-ZE M ERREH  15.08(7.54)  15.54(7.77)  15.114(7.57)

3.6 HEmE=EHNE
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PER, SFRULUEYN A Fh 32 ZEI 0 Bk i 1 28 40 AH
X INF 4 0T 0 53 B SR SR A, AGr IS ) e 7 8
min PN EL ik F B AF AR 4.
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