OHEiX|(Korean J. Crop Sci.), 56(3): 244~249(2011)

Okl

HPLC/MS/MS Method for Determination of Soyasaponins in the Soybean Varieties

Sang-Jun Han'

Dept. of Agronomy, Korea National Open University, Seoul 110-791, Korea

ABSTRACT A sensitive and rapid high-performance
liquid chromatographic-tandem mass spectrometric (HPLC/
MS/MS) assay was developed for the determination of
soyasaponins in soybean. Among soyasaponins, soyasaponin
I was isolated and characterized from methanol extracts of
soybean as analytical standards and the development of a
new analytical procedure for quantification of its content in
various cultivars. The structures of these compound was
elucidated by 'H, "C NMR experiments and by mass
spectrometric analysis. Aqueous ethanol extracts of soybean
samples were injected on an Agilent XDB-C18 column
(4.6 mm x 50 mm, 1.8 um) with a mobile phase consisting
of 10 mM ammonium acetate-acetonitrile, a flow rate of
0.3 mL/min and a total run time of 8 min. Detection was
performed by mass spectrometer bin the multiple reaction
monitoring (MRM) mode with negative electrospray ionization
(ESI) m/z at 941 — 615 for soyasaponin I. In the 9
soybean samples, contents of soyasaponin I ranged from
205 to 726 mg/kg, and correlated negatively with seed size.
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Fig. 1. The chemical structures of soyasapogenols.
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Table 1. °C chemical shifts assignments and corresponding
'H NMR correlation data of the aglycon region of
soyasaponin [ in pyridine-ds.

Table 2. C chemical shifts assignments correlation data of

the glycoside region of soyasaponin I in pyridine-ds.

Position e 'H (J in Hz)
1 (CHy) 38.6
2 (CHy) 26.4
3 (CH) 91.2
4 (C) 439
5 (CH) 56.0
6 (CHy) 18.5
7 (CHy) 332
8 (C) 39.9
9 (CH) 47.8
10 (C) 36.4
11 (CHy) 23.4
12 (CH) 1223
13 (C) 144.8
14 (C) 423
15 (CHy) 26.6
16 (CH>) 28.6
17 (C) 37.9
18 (CH) 452
19 (CH>) 46.7
20 (C) 30.9
21 (CH) 423
22 (CH) 75.5
23 (CHs) 23.0 1.45 s
24 (CHy) 63.6
25 (CH3) 15.8 0.70 s
26 (CHs) 16.9 0.86 s
27 (CHs) 257 1.23 s
28 (CHs) 28.6 0.99 s
29 (CHs) 333 0.96 s
30 (CHs) 21.2 1.30 s

Position e
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2'-0- B -D-Galactopyranosyl
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C-2 76.7

C-3 76.5

C-4 69.4
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C-6 61.5

2"-O- @ -L-Rhamnopyranosyl

C-1 102.5

C-2 72.4

C-3 72.8
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C-6 19.0
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Fig. 2. ESI full scan mass spectrum in negative ionization mode of soyasaponin I (10 ppm).
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Fig. 3. Representation MRM chromatogram of soybean sample. Soyasaponin I, %x=6.70 min; the transitions of m/z 941 —
615 for soyasaponin I.

Table 3. Soyasaponin content in samples of Korean soybeans.

Seed size Varieties 100-seed wt (g) soyasaponin I" (mg/kg)
Large Hwangkeumkong 25.8 344.1 + 323
Keunolkong 31.0 3214 £ 275
Ilpumgeomjeongkong 28.3 365.5 £ 91.7
Hwaeomputkong 30.9 205.8 = 17.7
Geomjeongkong 1 395 297.7 + 432
means 31.1 + 52 307.0 £ 62.0
Small Danbaegkong 13.9 596.5 + 87.4
Pureunkong 13.3 678.6 £ 10.8
Iksannamulkong 12.8 4333 + 78.1
Pulmuheukchae 12.7 726.0 £ 35.5
means 132 + 0.5 608.6 + 128.5
P < 0.001 < 0.001

*The data were expressed as mean = SD (n = 3).
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Fig. 4. The relations between 100 seed weight and soyasaponin
I concentration (mg/kg).
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