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0.9999. 0.9999. 0.999 8. 0.9999), e FE A 98.57%. 103.10%. 103.97%. 99.66%. 103.60%, FA%F4F
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Abstract: Objective To analyze the glycosides from Pseudolysimachion linaritfolium subsp. dilatatum, and
establish a method for simultaneous determination of five main glycosides. Methods The glycosides of P.
linariifolium subsp. dilatatum were isolated and purified by means of various of chromatography materials and
separation technologies, and their structures were established through spectroscopic methods. The purities of five
main glycosides were determined by HPLC area normalization method, and the analysis was performed at 25 “C on
an Extend—C,s column (250 mm X 4.6 mm, 5.0 wm), eluted with a gradient program using methanol (A)-0.1%
formic acid aqueous solution (B) as the mobile phase. The flow rate was 1.0 mL + min"', and the detection

wavelengths were 260 nm and 340 nm. Results Five compounds were isolated and identified, included

verproside (1), catalposide (2), pictoside II (3), verminoside(4) and linariifolioside Il (5), with the purities of
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99.5% , 99.5% , 99.8% , 99.5% , 98.1%, respectively. The five components, verproside (1), catalposide (2),
pictoside Il (3), verminoside (4) , and linariifolioside I (5) could be well separated within 75 minutes. Their
calibration curves were with good linear relationships in the ranges of 0.597-9.552 wg(r=0.999 9), 0.212-3.398 ug
(r=0.999 9) , 0.200-3.146 wg (r=0.999 9) , 0.300- 4.806 wg (r=0.999 8), 0.300-4.813 g (r=0.999 9) ,
respectively. The average recovery rates were 98.57% , 103.10%, 103.97%, 99.66% , 103.60% , and RSDs were
245% , 1.83%, 2.11%, 3.32% , 1.96%. Conclusion The method established in this research for simultaneous
determination of the five components was specific, simple, accurate, and reproducible, which can provide a
scientific basis for quality control of P. linariifolium subsp. dilatatum.

Keywords: Pseudolysimachion linariifolium subsp. dilatatum; verproside; catalposide; pictoside Il ; verminoside;

linariifolioside II ; high performance liquid chromatography; determination of content
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Pseudolysimachion linariifolium subsp. dilatatum [ 1
Mraw, AT (BoeAhh) (s LE%), Bl
Z S, MFRGE R R RS, 2y
T HMEREUAR, B Ivg AL DL 44
XU, KEF A RE LR (Pseudolysimachion ) ,
HR A AR 9 e AR (x=17) . 025 1 TR AN
B AAETE R L LN I8 h (Veronica ) 7385 R
M, KEFWHLT HE LM Veronica linariifolia Pall.
ex Link subsp. dilatata (Nakai et Kitagawa) & 1E R
Pseudolysimachion linariifolium (Pallas ex Link) Holub
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1.1 X 5iAH  Thermo LCOFLEET B! i (3£ H
Thermo 2\ 7l ) ;3 Bruker AV-3500/600 % #% w4 1 ¥z
(TR TN F) s FEHE Agilent 1260 HPLC (435
1 . DAD ¥l 2% . Agilent Extend-Cs 53 4 (4.6
mmx250 mm, 5 pm)(FEEZEERAF); CP313 BT
o Z— TR (RS AR ) 5 XSE105DU
B AT 93 Z— 3 B R (e AR 8 48 0] 2 40
J7) 5 SK5200H s 75 48 (L i A ol A AR A IR
A]); XL-10B BUByREAL O M iE BRI A A FR A
Al ) AR R (F B TABRA ) ;s MCI
Gel Chp20p 4 J54E £ ( H 4% Mitsubishi Chemical 2%
Al ); Sephadex LH-20 #¢ i (#ij#t GE Healthcare 2y
A]); ODS-A-HG50 JAHAE . YMC—Pack ODS-A
Cos - 1] 25 (4 3% 45 (250 mm X 10 mm, 5 um) ( H A
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J& LY K B 55 Pseudolysimachion linariifolium subsp.
dilatatum P T TR
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®1 KEFLHREBIFIRIE
Table 1 The source of medicinal materials and preparations of

P. linartifolium subsp. dilatatum
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211 $RHUFE BUKEEF 58 15 kg, H % BUH
¥, FH 8 A5 95% L EE A MR FE I 3 W, BFIK
2 h, $REBURIRERAE IRE (5.7 ke) s BB MIKIR
BJa, SR PR AE R 3 g, FaRoK
JEAWERREE 10 L, 22 D101 KALWIERE 2T, 2
S 3 AR K . 20% 21 . 40% L% . 60%Z.
P 80% L BE K 95% L BERR VL ; WLAE 40% . BE
VR ERA I E A 4545 795.0 g; IZFESh A RE AL 2
Mr, FEDT - BEERZR (2001~ 1: 1) BEAT R VE
P30 9 ANVEWIRAL (1 ~9), XVRMEHAL 6(27.5 ¢) &K
A MCI A JE W, H 3 A5 R 30% . 35% .
40% . 45% P EEKERBENL, 5345 A~F X C R
H ODS #:JZ2Hr, H 35% . 37.5% . 40% . 42.5% .
45% W EERR FE VRN, G T AR AR 43 180 ke 4 s 48
Sephadex LH-20 1 taialifk, 1525 3. X457
AR BRI B s G 1. 20 XFUEBEA
8(116.5 g) . YEMBLHERAL 9(120 g) & H MCI #1)Z#7 .
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aifk, MEMLEGY 4. 5. SALE YRR 25 H L
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Figure 1

linariifolium subsp. dilatatum

2.1.2 XIS A RIFRE 0.3 g thEY 1~4, H
1 mL SRR FRIL02 ¢ (b &S, H 1 mL
DMSO #75%ff. Lid 5 ykEfhad 0.22 wm RS, %%
Mo LR 5 04 & o3 3 285 F i £ 7Y v RO AR (2
T AL AT 4l AL [YMC—Pack ODS=A Cys £ (250 mm X
10 mm, 5 pm)]; HEERSE R AWK N 260,
340 nm; LAY 1-3 WA A O NE-7K (15:85)
&Y a4, 5HBIHEN ONE~/K(20:80); JiE N
3.0 mLemin™", FEAHRL PR BA I TAIWSCER R s 4103, ik
JE RN 91V VR TR A5 A6 5 0 1~5. RS % PRI
5 B R, TR S AR S E ) 1 mg - min™ BYAE A
W, MR 42217 TR @SS, HJEEE 10 pL,
i SR O B R TR ARIH — T RS 1~5 19
SR 99.5%. 99.5%. 99.8%. 99.8% 5% 98.1% ({4
B4 ] 4359k 22,5, 473, 57.2, 62.0. 70.1 min),
FFE 2 Ak 220 BR300 e PR B0 R
213 it BERAT (D AGAITGEERAK,
ESI-MS (pos.) : 516]M+NH.]"; ESI-MS(neg.): 497
[M-H-]., 'H NMR(600 MHz, CD:OD): &, 5.19(1H,
d, J=9.2 Hz, H-1), 6.38(1H, d, J=5.7 Hz, H-3),
5.00(1H, dd, J=3.7/5.9 Hz, H-4), 2.65(1H, d, J=
2.1 Hz, H-5), 509(1H, d, J=6.9 Hz, H-6),
3.74(1H, d, J=1.0 Hz, H-7), 2.62(1H, d, J=7.5
Hz, H-9), 418 (1H, d, J=13.2 Hz, H-10a),
3.84(1H, d, J=13.2 Hz, H-10b), 4.80(1H, d, J=
7.9 Hz, H-1"), 3.25~3.46(4H, m, H-2",3",4",
5" ), 393 (1H, dd, J=1.9/11.9 Hz, H-6" a) ,
3.65(1H, dd, J=6.6/12.0 Hz, H-6"b), 7.47(1H,
m, H-2""), 6.82(1H, d, J =88 Hz, H-5""),
7.46(1H, m, H-6""), “C NMR(150 MHz, CD,OD):
8. 95.1(C-1), 142.4(C-3), 103.0(C-4), 36.8(C-
5), 81.6(C-6), 60.3(C-7), 66.8(C-8), 43.2(C-
9), 61.3(C-10), 99.7(C-1"), 748(C-2"),
78.7(C-3"), 71.8(C-4"), 77.7(C-5"), 62.9(C-
6’), 1220(C-1""), 116.0(C-2""), 1463 (C-
3°7), 1522(C-4""), 117.5(C-5""), 123.9(C-
6’"), 168.0(C-7""). VI H¥at5 SCikRiE A —
B, BRI A YA EEAETT (verproside) o
FEFF(2): HTCEIE K K. ESI-MS (pos.) :
500[M +NH,]"; ESI-MS (neg.) : 481 [M—H-] ., 'H
NMR (600 MHz, CD,OD): 8H 5.19(1H, d, J=9.2 Hz,
H-1), 6.38(1H, dd, J=1.3/6.0 Hz, H-3), 5.00(1H,
dd, J=4.0/6.0 Hz, H-4), 2.67(1H, m, H-5),
511(1H, dd, J=1.0/7.7 Hz, H-6), 3.74(1H, d,



PGSR BE 2021 5T A0 EE T

- 1015 -

J=091 Hz, H-7), 2.63(1H, d, J=7.67 Hz, H-9),
418(1H, d, J = 13.1 Hz, H-10a), 3.84(1H, d,
J=13.2 Hz, H-10b), 4.80(1H, d, J =79 Hz, H-
1’), 325(1H, m, H-2"), 3.28(1H, m, H-4"),
3.41 (1H, m, H-5"), 3.93(1H, dd, J=2.0/11.9
Hz, H-6"a), 3.65(1H, dd, J=6.6/12.0 Hz, H-6’
b), 7.92(1H, d, J =20 Hz, H-2""), 6.85(1H,
s, H-3""), 6.83(1H, s, H-5""), 791(1H, d, J=
2.0 Hz, H-6""), “C NMR(150 MHz, CD,OD): &
95.1(C-1), 142.5(C-3), 103.0(C-4), 36.8(C-5),
81.6(C-6), 60.3(C-7), 66.9(C-8), 43.3(C-9),
61.4(C-10), 99.8(C-1"), 749(C-2"), 78.7(C-
37), 71.9(C-4"), 77.8(C-5"), 63.0(C-6"),
121.8(C-1""), 133.0(C-2""), 1163(C-3""),
163.9(C-4""), 116.3(C-5""), 133.0(C-6""),
167.9(C=7"") . Ph FE 5 SCHRAGE A —3, il
YEZAA W NFEL (catalposide)

HEERFT Q) : AL ERBAK. ESI-
MS (pos.) : 530[M+NH,]*; ESI-MS (neg.) : 511[M-
H-]. 'H NMR(600 MHz, CD,OD): &y 5.22(1H, d,
J=9.2 Hz, H-1), 6.40(1H, dd, J=1.5/6.0 Hz, H-
3), 5.03(1H, dd, J=4.2/6.0 Hz, H-4), 2.69(2H,
m, H-5, 9), 5.15(1H, dd, J=1.1/7.9 Hz, H-6),
377 (1H, d, J=1.0 Hz, H-7), 420(1H, d, J=
132 Hz , H-10a), 3.87(1H, d, J=13.2 Hz, H-
10b), 4.82(1H, d, J=7.9 Hz, H-1"), 3.30(2H,
m, H-2", 4°), 343(1H, t, J=9.0 Hz, H-3"),
3.35(1H, dd, J=2.2/6.9 Hz, H-5"), 3.67(1H, dd,
J=6.8/12.0 Hz, H-6"a), 3.95(1H, s, H-6"h),
7.60(1H, d, J=2.0 Hz, H-2""), 6.88(1H, d, J=
8.3 Hz, H-5""), 7.62(1H, dd, J=2.0/8.3 Hz, H-
6’’), 393(3H, s, OCH;)., "C NMR (150 MHz,
CD:OD): 8. 95.1(C-1), 142.5(C-3), 103.0(C-4),
36.8(C-5), 81.8(C-6), 60.3(C-7), 66.9(C-8),
43.3(C-9), 61.4(C-10), 99.8(C-1"), 74.9(C-
2°), 787(C-3"), 71.9(C-4"), 77.8(C-5"),
63.0(C-6"), 1221(C-1""), 1137(C-2""),
1532(C-3""), 1489(C-4""), 1160(C-5""),
125.4(C-6""), 167.9(C-7""), 56.5(0CH;). VA [-%k
P 5 SCHRIGE A 3, B IR B Y oA HE
H 11 (picroside 1T ).

FERE 6-MIMERR TR (4) . HOATEEHA . ESI-
MS(pos.): 542 [M+NH,]"; ESI-MS(neg.): 523 [M—
H-]. 'H NMR(600 MHz, CD,OD): &y 5.17(1H, d,

J=9.0 Hz, H-1), 637(1H, d, J=5.9 Hz, H-3),
498 (1H, dd, J=4.1/59 Hz, H-4), 2.59(1H, m,
H-5), 5.03(1H, d, J=7.5 Hz, H-6), 3.70 (1H,
d, J=5.2 Hz, H-7), 2.62(1H, t, J=7.7/9.0 Hz, H-
9), 4.17(1H, d, J=13.2 Hz, H-10a), 3.83(1H,
d, J=13.2 Hz, H-10b), 4.79(1H, d, J=7.9 Hz, H-
1’), 328(1H, m, H-2"), 3.41(1H, dd, J=8.7/
9.2 Hz, H-3"), 325(1H, m, H-4"), 3.34(1H,
m, H-5"), 3.93(1H, dd, J=2.0/12.0 Hz, H-6"a),
3.65(1H, dd, J=6.6/11.9 Hz, H-6"b), 7.06(1H,
d, J=2.0 Hz, H-2""), 6.78(1H, d, J=8.2 Hz, H-
5°7), 697 (1H, dd, J=2.0/82 Hz, H-6"" ),
7.60(1H, d, J=159 Hz, H-7""), 6.32(1H, d, J=
15.9 Hz, H-8’’), "“C NMR(150 MHz, CD:OD): &
95.1(C-1), 142.4(C-3), 103.0(C-4), 36.8(C-5),
81.4(C-6), 60.3(C-7), 66.9(C-8), 43.2(C-9),
61.4(C-10), 99.8(C-1"), 749(C-2"), 78.7(C-
3’), 71.8(C-4"), 77.8(C-5"), 63.0(C-6"),
127.7(C-1""), 1152(C-2""), 1469(C-3""),
1498(C-4""), 116.6(C-5""), 1232(C-6""),
147.7(C-7""), 114.6(C-8""), 169.0(C-9’"), LI I
s 5 SCHRRGE I AR — 80, e iz b B Y o R
fit 6—WNMERRTES (verminoside ) o

KEFH (5 mHE AT EE AR, ESI-
MS (pos.) : 669[M +H]*; ESI-MS (neg.) : 667[M-
H-1. 'H NMR(600 MHz, DMSO-d,): &x 12.77(1H,
s, 5-0H), 6.71(1H, s, H-3), 6.98(1H, s, H-
8), 7.40(1H, d, J=2.1 Hz, H-2"), 6.90(1H, d,
J=8.24 Hz, H-5"), 7.43(1H, dd, J=2.2/8.3 Hz, H-
6’), 524(1H, d, J=7.4 Hz, H-1""), 3.61(1H,
m, H-2""), 3.50(1H, m, H-3""), 3.29(1H, d,
J=9.1 Hz, H-4""), 3.53(1H, s, H-5""), 3.52(1H,
m, H-6""a), 3.74(1H, d, J = 9.8 Hz, H-6""h),
4.65(1H, d, J=7.9 Hz, H-1"""), 3.03(1H, d, J=
83 Hz, H-2"'’), 320(1H, d, J=16.0 Hz, H-
3°"’), 3.14(1H, m, H-4"""), 337(1H, m, H-
5"), 378(1H, m, H-6"""a), 3.92(1H, m, H-
6’’’b), 1.85(3H, s, H3-8"""); "“C NMR(150 MHz,
DMSO-ds) : & 164.1(C-2), 102.4(C-3), 182.2(C-
4), 145.7(C-5), 130.6(C-6), 60.3(C-7), 66.8(C-
8), 1432(C-9), 61.3(C-10), 1220(C-1"),
116.0 (C-2" ), 1463 (C-3" ), 1522(C-4" ),
117.5(C-5"), 123.9(C-6"), 99.7(C-1""), 74.8(C-
2°7), 78.7(C-3""), 71.8(C-4""), 77.7(C-5""),
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629(C-6""), 1040(C-1"""), 743(C-2"""),
75.7(C=3"""), 69.3(C-4"""), 734(C-5"""),
62.6(C-6"""), 170.1(C=7"""), 20.3(C-8"""), W
B SO AT A B, S A G K
L3545 11 (linariifolioside 11).

2.2 g

220 EIE&ME S Agilent Extend—C 835
(4.6 mmx250 mm, 5 pm); JahAH: HEE(A)-
0.1% H R /K % W (B) &R %5, 6 B Y B (0~75 min,
24% A; 75~90 min, 24% A~45% A; 90~100 min,
45% A; 100~105 min, 45% A~24% A; 105~
120 min, 24% A); FEJR: 25 °C; AR 10 pl;
Kl . 260, 340 nm, 7E FiREGERMT, 54
ST R, BUEEERBUIAMIET 7 000, TLKE 2.

mAU
35044 1

3004
2504
200+
1504

100 2 3

501 [\ PR
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5[] /min
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701 B

607 5
50
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207
10]

0 A
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B /mi
AU . 5[] /min

801

1

60-

401

204
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U A ] /min
In40—D
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204 4

104 l “ 5"
O_
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
5[] /min
e ACTRA XIS (260 nm); B, IRAXTHEM (340 nm) ;5 C. KEEEHE
A (260 nm); D. /KRR (340 nm)
B2 BExBEREKEFFANSHEHEEIE(HPLC)E

Figure 2 HPLC chromatograms of mixed reference substances

and sample of P. linartifolium subsp. dilatatum

222 MIRGEWE IS BRI . M
S I . AERE o-MNMERRER . /K & ISk
EWE R, KEEFRE, N 24%F B 9 H A 1 mL
FEREIT 2.985 mg. FEIF 1.062 mg, I ET I
0.983 mg. FEEE 6-MIMEARER 1.502 mg, /K& 1
1.504 mg AYTR-GXTRE SR, HIS.

2.2.3 fHLSIERIGHI R BUKEEF 2500 G 3 5
21 g, KEEME, B 100 mL HZEHEHA,
A 50%H B 50 mL, FRBiE, Wi 1 h 5, HA$E
(31 000 W, #5440 kHz) 1 h, B, ks,
FRBTGEE, FH 50% W mswb Rk R BT, $85), i
0.22 wm JEMR, HRERUEW, RPAH. $h5el A pRs
i B gl s e AT, S RN )
Fie R A A A

224 LMERRFEL A ERIC “2.2.27 TUNE
AXFIR AR 0.1, 0.2, 0.4, 0.8, 1.6 mL % F 5 mL
A, M 24%WBESES, % “22.17 WM @A
S HEAT I G, 0 SR g TE A . LUIR A R IR U
JE(X, mg-mL") FHARPR, LIRS (Y) Ak
Fr, Xt 5 BRI LRI, 5B ILE 2, 5 AL
SYTEARS MR BE Y FRl N Ze P G &R R AT

R2 KEBFBZIHMOKMUXR

Table 2 Linear relationships of various constituents

| %ix LM r ANl g
BT V=12 387X-11.479 0999 9  0.597~9.552
FEFF Y=19 618X-4.708 3  0.9999  0.212~3.398
AT 1T Y=12 275X-11.497  0.999 9  0.200~3.146
FERE 6L TR V=16 094X-7.641 7 0.999 8  0.300~4.806
KEFH Y=15 950X-198.1 0.999 9  0.300~4.813

22.5 KB AW “2.2.27 WUNE G X
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R Pie . 7K & 3% 11 0% 0 AL RSD (n=6) 43 %Il
0.13%. 0.46%. 0.27%. 0.20%. 0.24%, FW{LEHKS
B RAT,

22.6 fa iy HE - s (i “2.2.37
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FE, e 92207 TR @SSR T, T
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FEfE 6-MIMERRMR . /K £ 55 H [ AR RSD 2351k
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VEWAE 12 h INEEARRE o
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¥, B4 g, 2237 TR EEITHE 6 1
B SR, % “2.2.37 TR A3 A& kAT e
SR WR TR PRI . SIBETT T . RERE 6-1
MERR B . /K &35 1 11 & & 19 RSD 4051 1.66% .
2.52% . 1.98% . 1.66% . 2.34%, FWZTEMEE
PERAT

2.2.8 JIFEIRICREAES R B ARG 2 O A K
HEHEY 6 1, Y 0.5 g, B EINATR SR
PRV WO B, #2237 TR 5 kil A b A
W, e 92207 WUR @RI, TS
SYHIEERICR A RSD ., 453 3. BEMEH . b
. SARER T, PERE o-MNMERRER . KEF TR
SERIANRE RICRS3 50h 98.57% . 103.10% . 103.97%
99.66% . 103.60% , RSD 4 %N 2.45% . 1.83% .
2.11%. 3.32%. 1.96%. 45FFRINZITMERARE R AT

&3 KEFE 5 MHSHIMAERKERIELER (n=6)

Table 3 Results of recovery rate tests(n=6)

W Frketm R A AR BeR SPm RSD
/g /mg /mg /mg 1% W% 1%

B 05062 60744 60860 122465 10141 98.57 2.45
05018 60216 60860 120099  98.40

0.5029 6.0348 60860 11.8469 9550

05042 6.0504 6.0860 12.1603 100.39

0.504 6 6.0552 6.0860 11.8947  95.95

0.500 0 6.0000 6.0860 12.0707  99.75
A 05062 06074 06070 12398 104.18 103.10 1.83

0.5018 0.6022 06070 12211 101.96

0.5029 0.6035 0.6070 12096  99.86

0.5042 0.6050 0.6070 12431 105.12

0.5046 0.6055 06070 12350 103.70

0.5000 0.6000 0.6070 1.2297 103.75
W% 05062 1.8729 19320 3.8546 102.57 103.97 2.11
WL 05018 18567 19320 38601 103.70

05029 1.8607 19320 3.8230 101.57

0.5042 1.8655 19320 3.8859 104.58

05046 1.8670 19320 3.8662 103.48

05000 1.8500 19320 3.9350 107.92
FEEE 05062 24551 23930 49370 10372 99.66 3.32
gﬁ;gg”p 05018 24337 23930 47646 97.40

05029 24391 23930 47254  95.54

05042 24454 23930 48916 102.23

05046 24473 23930 47772  97.36

0.5000 24250 23930 4.8596 101.74
JKEETE 05062 17717 17260 3.5832 10496 103.60 1.96
B 5018 17563 17260 35008 101.07

05029 17602 17260 3.5188 101.89

05042 17647 17260 3.5851 105.47

05046 17661 17260 3.5340 102.43

0.5000 1.7500 17260 3.5754 105.76
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x4 KEFEREENEER (ng ¢, n=3)
Table 4 The results of sample determination(mg-g”, n=3)

S5 BAIETT PRI WIBOGET T REEE o-UnMERREE KEFFIT

S1 12.0 1.2 3.7 4.8 3.5
S2 50.6 4.0 53 18.6 17.1
S3 6.4 1.8 2.1 2.0 4.5
S4 1.2 - - - 3.6
S5 0.6 - - - 5.4
S6 3.4 - - - 2.6
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