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Abstract — Lysimachia foenum-graecum (LF) has been used for home remedy of common cold and headache in China. Foe-

numoside B from LF has been reported for anti-obesity effects. We used foenumoside B as a marker for content evaluation of
different parts of LF. Ethanol extract of LF was used for isolation of foenumoside B and purified further by column chro-
matography. The structure was identified as foenumoside B by interpretation of spectroscopic analysis, including 'H-, "C-NMR
and FT-ICR-MS. High-performance liquid chromatography (HPLC) method was used to compare the quantitative level of foe-
numoside B in different parts of LE Foenumoside B contents in the leaf, stem, and aerial part showed significant differences.
Contents of foenumoside B was detected highly in the leaf extracts. The results would be useful for efficient extraction of foe-

numoside B in LF.
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20AD), UV-Vis detector (SPD-20A), auto sample injector
(SIL-20A), degasser (DGU-20A.,)S AH&-3}%12.# HPLC
columne YMCA}S] Cl18 Triart YMC-Pack ODS-AQ
(4.6x150 mm, 3 pm)S ARE-3ISITH

Semi-preparative HPLC ¥-4]7]7]= Shimadzu Cp.
(Japan)2] system controller (CBM-20A), solvent delivery
system (LC-20AP), auto sampler (SIL-10AP), UV-Vis
detector (SPD-20A), fraction collector (FRC-10A)S- A8
RS column AgilentA}2] Eclipse PrepHT, Zorbax,
XDB C18 (21.2x250 mm, 7 pm)S AR&-3FATH
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s-BuOH 3% &< Diaion HP-20 resin (350 g, 60 mmx
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5319 th HP3 &8 =< semi-preparative HPLCE 333t
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3% 12 'H-NMR, "C-NMR spectrum 2 FT-ICR-
MS & S5t E313} ¥aLste] foenumoside B2 &1
3 % o) 2 R Ao AUt 'H-NMR, PC-
NMR spectral data®] assignment®] 235 Table 1] YE}
W3l

Foenumoside B — White powder, ICR-MS(ESI negative);

Lysimachia foenum-graecum
Aerial part 2 kg

95% Ethanol extraction
extract (135 g)
n-Hexane CHCls EtOAc s-BuOH Water
(32.81¢g) (8.029g) (7.48 g) (42.48 g) (44.20 g)
Loading: s-BUOH
HP-20 column chromatography
Water. methanol gradient
(W:M=3:7-W:M=0:10, v/v)
s-B-HP1 s-B-HP2 s-B-HP3 s-B-HP4

Scheme. 1. Isolation of foenumoside B.

Injection: s-B-HP3

Prep. HPLC, C-18, A=220 nm
Water. ACN isocratic

(60:40, v/v), 8 mi/min

sB-HP3-1

Injection: s-B-HP3-1

Prep. HPLC, C-18, A=220 nm
Water. ACN isocratic
(65:35,v/v), 13 ml/min

Foenumoside B
(1.17 g)
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Table I. 'H- and "C-NMR data of foenumoside B (pyridine-d;, ¢ in ppm, J in Hz)

No. “cC 'H (multi, /=Hz) No. "c 'H (multi, /=Hz)

1 39.28 0.88 (1H, overlapped) and 1.52 (1H, overlapped) 1' 168.91

2 2681 1.85 (2H, overlapped) 2" 12991

3 8949 3.19 (1H, dd-like) 3" 13648 5.94 (1H, m)

4 3989 4 16.26 2.05 (3H, d, J=5.5)
5 56.08 0.71 (1H, d, J/~11.5) 5' 21.07 2.00 (3H, s)

6 18.79 1.27 (1H, J=12) and 1.49 (1H, J=14) 1" 171.07

7 33.48 1.27 (1H, m) and 1.55 (1H, overlapped) 2" 2141 1.98 (3H, s)

8 4039 Ara-1 10491 494 (1H, s)

9 4733 1.72 (1H, m) Ara-2 81.32 4.60 (1H, overlapped)
10 37.16 Ara-3 72.76 4.75 (1H, overlapped)
11 2429 1.90 (2H, overlapped) Ara-4 7491 4.60 (1H, overlapped)
12 1244 5.48 (1H, s) Ara-5 64.27 3.85 (1H, overlapped) and 4.40 (1H, overlapped)
13 143.09 Glc-1 105.89 5.41 (1H, d, J=7.5)
14 42.18 Gle-2 78.50 430 (1H, overlapped)
15 35.03 1.67 (1H, overlapped) and 1.90 (1H, overlapped) Glc-3 77.62 4.30 (1H, overlapped)
16 68.02 4.75 (1H, s) Glc-4 72.24 425 (1H, m)

17 47.56 Gle-5 78.50 4.30 (1H, overlapped)
18 40.93 2.88 (1H, br d, J=10.5) Glc-6 63.32 4.52 (IH, m) and 4.40 (1H, m)
19 47.67 1.41 (1H, overlapped) and 3.11 (1H, m) Rha-1 101.94 6.44 (1H, s)

20 36.49 Rha-2 73.14 4.75 (1H, overlapped)
21 81.58 6.49 (1H, d, J=10.1) Rha-3 73.14 471 (1H, d, J=9.0)
22 7145 4.52 (1H, overlapped) Rha-4 75.28 4.30 (1H, overlapped)
23 2843 1.19 (3H, s) Rha-5 69.76 5.06 (1H, m)

24 17.02 1.00 (3H, s) Rha-6 19.36 1.82 (3H, d, J=7.5)
25 16.02 0.85 (3H, s) Glc2-1 103.42 5.30 (1H, d, J=6.8)
26 17.41 1.05 (3H, s) Glc2-2 76.76 3.8 (1H, overlapped)
27 27.75 1.82 (3H, s) Glc2-3 79.98 4.22 (1H, overlapped)
28 66.82 4.25 (1H, overlapped) and 4.32 (1H, overlapped)Glc2-4 72.19 4.15 (1H, m)

29 30.17 1.14 (3H, s) Glc2-5 78.80 3.80 (1H, overlapped)
30 20.63 1.32 (3H, s) Glc2-6 63.00 4.31 (1H, overlapped) and 4.48 (1H, overlapped)

m/z=1215.6166 (caled. for C,Hy0,5), 'H-NMR (Pyridine
d,, 500 MHz) and "C-NMR (Pyridine ds, 125 MHz) see
Table 1.
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Table II. Mobile phase condition of HPLC analysis
HPLC condition

Column YMC Triart, C18 (4.6x250 mm, 3 pum)
Flow rate 1.0 ml/min
UV length 220 nm
Injection volume 20.0 ul
Column Temp. Room temp.
Time(min) H,0 ACN
0 59 41
Mobile phase 15 59 41
30 40 60
40 0 100
An Y 0%
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Fig. 1. Chemical structure of foenumoside B.
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Fig. 2. HPLC chromatogram of extracts at the different part of Lysimachia foenum-graecum.
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Table III. Calibration curve equation of foenumoside B

Constituent Equation R’
y=94477x+1104.8" 0.9999

Yy: peak area, x: concentration

Foenumoside B

Table IV. Content of foenumoside B in different parts of
Lysimachia foenum-graecum

Constituent parts Content(w/w, %)
Leaf 2.324+0.26
Foenumoside B Stem 0.32+0.07
Aerial 1.58+0.09

Values are mean=SD.

Fe3] o, &71, APE e FEES 7KAL HPLC
£ o|gsle] B3 A} 2 E H-$Jol|A] foenumoside B}
Az gom A8 Az ZHY foenumoside B TS 3

7VE19S o) o F97F 2.3240.26% 2 7P e S-S U
ERleon 2 ok & A AHL(1.58+0.09%), =71(0.32+
0.07%)=2 =2 LEFSTH(Table 1V).
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