* 1696 » ¢ &% Chinese Traditional and Herbal Drugs 25 47 % %8 10 % 2016 4E5 A

HRDASESHBEENRESHREEHELZMR

R B B FREMVY, om0, Dastt £ 8
EJHAER LN BEBE 2R, A% R R B B v Sk %, HOR 241 730050
SEMERZES G, HN 22/ 730000

W) SRR 25570k, 752 4811 750001

CEME TR A A B, HOR 22 730050

bul

> w e

# OE: BEy @ rhil& N Dot T BRSO R R B AENE T AR k. AR DLBRESTERE T R R B AR e AT T 4
Bl g e bn, WL T A NS AR M S2 5, M 01A1. D101. HPD100. AB-8. XAD-6. DM130. DM-301. DM-201.
YWDO06B & YWDO6C H i s M i, A5 il 45 H R 5 28 B oK S AR 24 T2 IF U AT (il 5 AR 73 B3 il %
BEAOPET A B EIONT k, RIRPOREIR S e L. BR R L2000 EFRAIES A2 20 mg/mL,  ERAHAERGR
4 3BV/h, St 3BV MKEZ:, FH 5BV 50%ZEELL 2 BV/h RBIRBLEN, YEBORIRE WSS, AT, BHRD
S IR QT ALY, ZA) T B SRR TR e B SRR T I R 808 42.29% 1 28.51%. ZHh EATEIERE TG 4
BRI (10 B B AE R R S B B L AT B 20 Sl 98.33% 11 99.24% ., 4518 Tk AR . S BRIt . B TS,
CIN R Wiy SE P IE Wiy S g R NI iR I8

KEEIR: HIN S BRI, BRI, RAUKMRAR, T EkE

HRESES: R284.2 NEFRERS: A XEHS: 0253 - 2670(2016)10 - 1696 - 06

DOI: 10.7501/j.issn.0253-2670.2016.10.012

Preparation technology of verbascoside and isoverbascoside from Pedicularis
kansuensis

CAO Xin-yuan® %, FENG Xia', LI Mao-xing"?, TAO Rui®, WANG Xian-min**, MAO Ting"?

1. Key Laboratory of the Prevention and Cure for the Plateau Environment Damage, PLA, Department of Pharmacy, Lanzhou
General Hospital of PLA, Lanzhou 730050, China

2. Pharmacy College, Lanzhou University, Lanzhou 730000, China

3. Department of Pharmacy, Yinchuan Maternity and Child-Care Hospital, Yinchuan 750001, China

4. College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, China

Abstract: Objective To establish a preparation method for verbascoside and isoverbascoside with high purity from Pedicularis
kansuensis. Methods With the contents of verbascoside and isoverbascoside as indexes, static and dynamic adsorption-desorption
were used to select the best macroporous resin from 01A1, D101, HPD100, AB-8, XAD-6, DM130, DM-301, DM-201, YWDO06B, and
YWDO06C. The purification technology parameters of total phenylethanoid glycosides (PhGs) from P. kansuensis were optimized by
selected macroporous resin. Medium pressure column chromatography was further used to purify verbascoside and isoverbascoside.
The chemical structures were identified on the basis of the spectral data. Results D101 type resin showed the best purifying profile, its
optimum technology conditions were as follows: Sample injection concentration was 20 mg/mL, sample flow rate was 3 BV/h, then
washing off the impurity with 3 BV deionized water, and being eluted by 5 BV 50% ethanol with the desorption rate at 2 BV/h. The
50% ethanol fraction was evaporated and dried with cry desiccation to obtain the total PhGs. The contents of verbascoside and
isoverbascoside in total PhGs were 42.29% and 28.51%, respectively. After purified by medium pressure column chromatography, the
contents of prepared verbascoside and isoverbascoside reached 98.3% and 99.2%, respectively. Conclusion This method can be used

Ugts BHA: 2015-12-14

EEWE: K ARFEILEH LITH (81374019); Hili4 b B2 254 BRI LIS (GZK-2015-59); A% [ 25 PARMIF I H (CLZ15JA05)
TEH BN WRIC, &, ERWLI A, TF907 A RRAMEE . P2 255 5 K - Tel: (0931)8994676  E-mail: caoxy2014@aliyun.com
*BEMEE 2 Tel: (0931)8994676 E-mail: limaox2005@aliyun.com



t54

Chinese Traditional and Herbal Drugs % 47 % 3£ 10 8 2016 45 H

* 1697 -

for the large-scale preparation of verbascoside and isoverbascoside with high purity, which is rapid, simple, and practicable with high

efficiency.

Key words: Pedicularis kansuensis Maxim.; verbascoside; isoverbascoside; macroporous resin; medium pressure chromatography
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Table 1 Comparation on statical absorption-desorption
capabilities of verbascoside and isoverbascoside by 10
different macroporous resins

. % B %1% AN 2%
WEIY G —————— D e - e D de g
BEAPEF RS BT SR
01A1 62.58 59.50 54.68 50.86
D-101 74.44 71.52 67.48 65.36
HPD100 70.56 65.33 63.88 59.24
AB-8 68.29 64.26 59.12 57.45
XDA-6 70.84 57.70 62.49 58.09
DM130 64.11 58.32 51.48 49.24
DM-301 63.84 60.10 52.32 46.70
DM-201 59.32 52.39 49.24 48.36
YWDO06B 60.77 59.30 60.78 57.48
YWDO06C 69.05 60.53 61.24 59.50
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Fig. 1 Static adsorption curves of verbascoside (A) and
isoverbascoside (B) by four kinds of resins
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JE » VIR BN 2 o 25 SRR B 22533 2 73.98%..76.20%
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Table 2 Investigation of ethanol concentration

LR BEACHIT /% SEBEALRETT%
XU R BRI MR RS
10 18.41 162 15.27 1.09
20 25.23 3.14 21.24 2.99
30 40.64 10.36 47.76 15.37
40 70.14 25.95 74.10 21.23
50 98.07 40.72 98.14 25.40
60 98.20 39.45 98.57 23.86
70 98.71 30.36 98.90 20.17
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Table 3 Investigation of elution ratio with 50% ethanol

. . TEIE 2%
AR E/(BV h ™) py—— [Ewpr—
1 97.30 95.20
2 95.48 93.20
3 94.34 91.20
4 91.40 90.30
5 89.35 88.40
6 87.40 85.20
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Fig. 2 Dynamic desorption curves of verbascoside and
isoverbascoside with 50% ethanol
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Table 4 Comparison on contents of verbascoside and
isoverbascoside after purification by macroporous resin and
medium pressure chromatography

g EEACHETT % S BEACHTTI%
TORRAN HBR RSN MR
b i iy 42.29 82.54 28.51 78.16
K s 98.33 88.84 99.24 71.43
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Fig. 3 Medium pressure chromatogram of verbascoside and
isoverbascoside
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251 BEACHETT HERAK, CoHaeOs; ESI-MS
m/z: 647.4 [M+Na]’, 663.2 [M+K]", 623.4 [M—
H] . 'H-NMR (400 MHz, D,0) &: 7.65 (1H, dd, J =
16.2, 8.0 Hz, H-p), 7.18 (1H, dd, J = 3.4, 2.2 Hz,
H-2'), 7.13 (1H, dd, J = 8.3, 2.4 Hz, H-6), 6.92 (1H, d,
J = 8.1 Hz, H-5'), 6.87 (1H, d, J = 3.2 Hz, H-2), 6.86
(1H, d, J = 8.1 Hz, H-5), 6.73 (1H, dd, J = 8.7, 2.3 Hz,
H-6), 6.34 (1H, d, J = 16.1 Hz, H-o), 5.15 (1H, s,
Rha-H-1), 4.47 (1H, d, J = 8.2 Hz, Glu-H-1), 4.02
(1H, m, H-0;), 3.81 (1H, m, H-ay), 2.81 (2H, m, H-p);
BC-NMR (100 MHz, D,O) &: 168.1 (CO), 147.5
(C-B"), 147.5 (C-4'), 144.4 (C-3), 143.9 (C-3'), 142.3
(C-4), 131.3 (C-1), 126.7 (C-1'), 122.7 (C-6)), 121.2
(C-6), 116.8 (C-5), 116.3 (C-2'), 116.2 (C-5'), 115.3
(C-2), 113.7 (C-o), 102.1 (Glu-C-1), 101.6 (Rha-C-1),
80.8 (Glu-C-3), 73.9 (Glu-C-2), 73.6 (Glu-C-5), 71.8
(Rha-C-4), 71.1 (Rha-C-3), 71.1 (C-a), 70.3 (Rha-C-
2), 69.9 (Glu-C-4), 68.8 (Rha-C-5), 60.2 (Glu-C-6),
34.4 (C-B), 17.2 (Rha-C-6). LA - %¥is 5 sCiikfiE—
SO, SR B AT .
252 BT AR, CuHzeOus; ESI-MS
m/z: 647.4 [M+Na]’, 663.2 [M+K]", 623.4 [M—
H] . 'H-NMR (400 MHz, D,O) 6: 7.71 (1H, d, J =
16.2 Hz, H-p"), 7.31 (1H, s, H-2"), 7.21 (1H, s, H-6"),
6.88 (1H, s, H-2), 6.87 (1H, s, H-5'), 6.83 (1H, s, H-2),
6.75 (1H, d, J = 8.1 Hz, H-6), 6.42 (1H, d, J = 8.1 Hz,
H-a'), 5.15 (H, s, H-Rhal), 4.42 (1H, d, J = 11.4 Hz,
Glu-H-1), 404 (1H, m, H-ay), 3.83 (1H, m, H-ay),
2.50 (2H, m, H-p), 1.19 (3H, d, J = 6.1 Hz, Rha-H-6);
BC-NMR (100 MHz, D,0O) &: 168.8 (CO), 147.0
(C-B"), 146.1 (C-4'), 144.1 (C-3), 142.2 (C-3'), 140.6
(C-4), 131.2 (C-1), 126.6 (C-1'), 122.6 (C-6'), 121.0
(C-6), 116.6 (C-5), 116.0 (C-2'), 115.9 (C-5'), 115.0
(C-2), 113.7 (C-o), 102.2 (Glu-C-1), 101.2 (Rha-C-1),
82.6 (Glu-C-3), 73.6 (Glu-C-2), 73.4 (Glu-C-5), 72.1
(Rha-C-4), 71.3 (Rha-C-3), 70.4 (C-a), 70.3 (Rha-
C-2), 68.9 (Glu-C-4), 63.7 (Rha-C-5), 60.4 (Glu-C-6),
34.8 (C-B), 16.6 (Rha-C-6). LA I %¥is 15 SCiikikiE—
HM, WA N B EAERE T
3 g

RO RS T 2 A T2 Miat, W
IHA Z M2 PE T, BRGNS ARSE

B Ik LA 10 FhORFLAR IR 2 BT 1 R B A i
W PR AR, 45 R 7 D-101 ZR R FLR It H 7k 24 2k
R O AT R AR BRI 2 B R, nTH AL
MR ORI EYIN s e, W B 8rE b
FERIREE . FREAR I i S e B IR AR R 3 2
AR HESERE, TRkt T AR AR ] 4
T2 ST HON B e v 2R SR R m g
(D Z NI e A

SEIGAI AT (il e AR AT T R SRR AN
S BSEAEHE T PRI oy B A, ST AR R S
(POREH, AICAR S I R — DR B T W ik
fihe R OREFFRAUAEIKENE RLF, JEHAW
EAR A 10% PRI, - DRI SI2 56 Ay T f i 1
LSRR 2 R T I A A koA, ok
10% H B s gt . HL s BURIR FE M - &9 5 7
AR, PR AT A R D RS . A,
WEGalt NI SR . R R O SR S
BEAFAH S, B2y, DRI b (i 23 2K
TR TR BB M 7 2K, b e R P b SR 25 2Kk
B8, SERGELAIE LB (10%) HEE A it
BIAREATUEML, AR AR . AERiar B R,
B AH FE I LU A8 2 T v e KRR P A B S A S
FAff DR L U 7R S B B A B IS R . RIS 55 T
0.31. 0.52. 0.73 BV/h [Ff it AR B 6 2 25 24
BIsEm, 455 5oR0L0.31 BV/h AR Gk i i
FES AR B A K, BL 052, 0.73 BV/h /AR S IE
I PRI B IS T) 22 AN, A A 20 B R
ZEE, WHELL 0.52 BV/h FEATUEME . S L e It
THEAF 4 =4, (BT ROR ST A B A = 2,
B, (EARSI N B4 R ol sSeal BEEAk
Bl A B SEACRE T PR ) 43 Bl e, HUTE A4
BT 98%, BT WU HR. BEATT RS
SEACHE A O R P O e, S R R SL T
AT AN T 50 20 a0 P AEDOS A e 11 (8 B R
DRI ST B 36 0 il T — S PRI 50

AAFFCCLH N D5 258 R 5ok}, DA 29T
Jl e R BHbs, RHEAT T REst. &£ 12
A B OR SR ARG, ATk
AT HARSE, Ih 5 AR 28 250 T W) i
fite SRR RS T BEAH TS RS
TR BRI 2 B &, PSSR R s, o
B AL TR R s, T LA
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