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Codonopsis lanceolata has numerous chemical constituents that includes polyphenols, saponins, tannins, triterpene,
alkaloids, and steroids. The extract of C. lanceolata was partitioned with Haxane, CH,Cl,, EtOAc, n-BuOH and MeOH.
The determination of structure for lancemaside G, lancemaside B, lancemaside A were based on physicochemical and
HPLC chromatogram data, including NMR and HR-MS. In addition, tangshenoside I and lobetyolin were identified in
the material separation process for the extract of C. lanceolata, and content analysis was performed using HPLC. The

compounds were confirmed as lancemaside G, lancemaside B, lancemaside A, tangshenoside I, and lobetyolin.
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Crude extract of Codonopsis lanceolata (104.3 g)

Hexane-soluble
fraction (9.2 g) {

CHaClp-soluble
fraction (3.1 g)

EtOAc-soluble
fraction (2.7 g) [ ‘

\

n-BuOH-soluble Residue
fraction (20.0 g)

Diaion HP-20 column

Water fraction

MeOH-soluble
fraction (9.1 g)
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Fig. 1. Flow diagram the extract and fractionation of Codonopsis
lanceolata. The concentrated Codonopsis lanceolata extract (104.3 g)
was dissolved in water (700 mL). Then, fraction was carried out
with hexane (9.2 g), methylene chloride (3.1 g), ethyl acetate (2.7 g),
and butanol (20 g), respectively. The methanol fraction (9.1 g) was
obtained using a Diaion HP-20 column.
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Fig. 2. HPLC chromatograms of three lancemaside compounds in Codonopsis lanceolata extracts. Compound 1: lancemaside G

Compound 2: lancemaside B, Compound 3: lancemaside A.
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Fig. 3. HR-MS data of three lancemaside compounds in
Codonopsis lanceolata extracts. Compound 1: lancemaside G
(Cs7HggOy7), Exact Mass; 1206.5586, m/z; 1205.5522 [M-H], Com-
pound 2: lancemaSIdeB (C63H100031) Exact Mass; 1352.6249, m/z;
1351.6091 [M-2H]*, Compound 3: lancemaside A (Cs;HgyOys),
Exact Mass; 1190. 5643, m/z; 1189.5566 [M-HJ.
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Table 1. 'H (850 MHz) NMR data (pyridine-ds) of three compounds isolated from Codonopsis lanceolata

Compound 1 Compound 2 Compound 3
Position
oy (Jin Hz) oy (Jin Hz) oy (Jin Hz)
H-1 2.20, Overlap 1.37, Overlap 1.40, d (12.0)
1.15, S 0.87, Overlap 0.87, Overlap
2 471, s 2.28, Overlap 2.23, d(11.0)
1.86, Overlap 1.85, Overlap
3 3.42, Overlap 3.40, Overlap 3.38, dd (12.0)
0.97, d(11.0) 0.78, d(12.0) 0.79, d (12.0)
9 1.74, Overlap 1.73, Overlap 1.73, t(8.5)
12 5.58, S 5.64, Overlap 5.58, br.s
16 5.26, S 5.27, S 5.26, S
18 3.58, d(13.0) 3.51, Overlap 3.56, d(14.5)
19 2.71, t(13.0) 2.71, t(13.0) 2.76, t(13.5)
1.34, S 1.33, Overlap 1.30, br.d
21 242, tlike 243, Overlap 241, ¢(10.5)
1.29, Overlap 1.30, Overlap 1.30, Overlap
22 2.31, Overlap 2.30, Overlap 2.30, t
2.20, Overlap 2.17, Overlap 2.18, t
23 1.34, s 1.27, ] 1.27, s
24 1.37, s 0.95, ] 0.97, s
25 1.50, s 0.80, s 0.81, s
26 1.11, s 1.07, ] 1.05, s
27 1.82, s 1.82, ] 1.81, s
29 1.00, s 0.98, ] 1.00, s
30 1.15, s 1.12, ] 1.13, s
glcA-1 5.02, Overlap 5.03, Overlap 5.02, d(7.5)
5 4.54, d(9.0) 4.71, Overlap 4.69, d (9.0)
ara-1 6.51, S 6.40, Overlap 6.49, br.s
rha-1 5.70, S 5.84, S 5.69, br.s
6 1.70, s 1.71, d (6.0) 1.70, br.s
xyl-1 5.18, d(7.5) 5.15, d(7.0) 5.17, d(7.5)
xyl-1' 5.23, d(7.5) 5.21, d(7.5) 5.22, d(7.5)
glc-1 5.12, d(7.5)

Reference; Ushijima et al. Triterpene glycosides from the roots of Codonopsis lanceolata, 2008
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Fig. 4. Schematic diagram of the proposed fragmentation of At 33 st 7171 & g3l AhE ve
three compounds in Codonopsis lanceolata extracts. 1: lance- e Ve R Pyt ¥ BFHAE YERISITH(Table 2).
maside G, 2: lancemaside B, 3: lancemaside A. w3 ule] 205 AR AL og B tia] A
my
Detector A 267 nm o
20 3
15 g,
'(_U
10+ £ !
>] % J L ) Fig. 5. HPLC chromatogram of
ol L“ . I T I N l bt N ] tangshenoside I and l.obetyohn in
— SR N T S UG LA S DA S St S powder of Codonopsis lanceolata
00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 min  extracts. Absorbance: 267 nm.
Table 2. The contents of tangshenoside I and lobetyolin in Codonopsis lanceolata powder
Mean £ S.D.” (mg/g, dry weight)
Compound No.
Tangshenoside I Lobetyolin Total
1 3.651+0.04 1.561+0.02 5.21£0.06
Codonopsis lanceolata powder 2 3.49%0.00 1.50%0.00 4.991£0.00
3.74%0.03 1.6010.02 5.341+0.04
YMean =+ S.D. in triplicate (n=3)
Table 3. Preparation of calibration curve for tangshenoside I and lobetyolin
Compound Range Regression equation R’
Tangshenoside I 0.78~24.93 y=11830x + 1045.4 1
Lobetyolin 0.88~28.27 y=3924.7x + 677.28 1
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