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Changes of Saponin during the Cultivation of Soybean Sprout

Bong-Yun Oh, Bock-Hee Park and Kyung-Sik Ham*
Food Industrial Technology Research Center, Mokpo National University

We investigated the changes in saponins during the cultivation of soybean sprout. Crude saponin content was
4.15 mg/g in germinated soybean and reached its peak (5.33 mg/g) in soybean sprout cultivated for six days.
Saponin content in the cotyledon, stem, and root of the soybean sprout cultivated for six days were 4.17, 7.46,
and 7.45 mg/g, respectively. Soyasaponins extracted from the soybean sprout were analyzed with LC-electrospray
ionization (ESI)-mass spectrometry, in which a reverse phase C,, column was used for separation of saponins.
In the soybean sprout, group B saponin I, I, IIL, IV, and V increased 7, 2, 1.4, 8.7, and 3.3 fold, respectively,
compared to those in the soybean seed. Group B saponin L, II, IIL, IV, and V in the stem of the soybean sprout
were 10.53, 1.45, 10.49, 5.72 and 8.14 fold the level of those in the cotyldon, respectively. In the root, the contents
of group B saponin I, III, IV, and V were 5.54, 2.77, 4.86 and 9.37 fold, respectively, higher than those in
cotyledon, but the content of group B saponin IT was 2.96 fold less than that in cotyledon. These results indicate
that the biosyntheses of group B saponins are differentially regulated in growing soybean sprout.
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Fig. 1. Structures of group B saponins.

The group B saponin structures are adapted from Yoshiki er al.”)
The group B numbers indicate nomenclatures given by Kitagawa et
al®. The Peak numbers indicate the numbers given in HPLC
chromatogram of saponin (see Fig. 6). Glc: Glucose, Rha:
Rhamnose.
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Fig. 2. Procedures for extraction of saponins from soybean
sprouts.
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Table 1. Instrumental conditions for saponin analysis by LC/

MS

Item Conditions
Instroment Hewlett-Packard 1100 Series LC/MS
Column Fluofix Cjg (5 um, 4.6 X250 mm)
Eluent MeOH : H,O (0.01% HCOOH) gradient
Flow rate 1 mL/min
Injection volume 1ul

ITonization mode Electrospray ionization, negative
Fragmentor voltage 80V
100°C

10 L/min

Vaporizer temperature

Drying gas flow

5.6

5.4

52+

5.0 1

48

4.6

4.4 4

Saponin (mg/g)

4.2 9

3.8 T T T T T

Cultivation time (day)

Fig. 3. Changes of crude saponin content of soybean sprout
during cultivation.

The saponin contents were determined by Liberman-Burchard
colorimetric reaction”".
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Fig. 4. A : Various parts of soybean sprout.
B: Crude saponin contents in various parts of soybean sprout. The
saponin contents were determined by Liberman-Burchard
colorimetirc reaction'".

4= FRONT

<+ 5

= START

Fig. 5. TLC profiles of saponins extracted from various parts of
soybean sprout.

A: Standard saponin purchased from Wako Ltd. (Japan). The other
lanes were loaded with crude saponins extracted from the same
amount of dried tissues such as: B: Eunha soybean seed. C:
Soybean sprout grown for three days. D: Cotyledon of soybean
sprout grown for six days. E: Stem of soybean sprout grown for six
days. F: Root of soybean sprout grown for six days.
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Fig. 6. Typical HPLC profile of crude saponin prepared from soybean sprout.
Each saponin was identified by LC/MS analysis. 1: soyasaponin V, 2: soyasaponin 1, 3: soyasaponin 11, 4: soyasaponin 111, 5: soyasaponin I'V.
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Fig. 7. Negative ion mode ESI mass spectrum of peak 2 in HPLC
analysis of crude saponin obtained from soybean sprout.
Molecular weight of soyasaponin I is 942.
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Fig. 8. Negative ion mode ESI mass spectrum of peak 1 in HPLC
analysis of crude saponin obtained from soybean sprout.
Molecular weight of soyasaponin V is 958.
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Table 2. Soyasaponin composition in soybean seed and soybean
sprout?

Soyasaponin Soybean seed Soybean sprout
group B (mAU?) (mAU)
1 274£0.89% 19.3144.23
I 428 £0.56 8.72+£2.03
11 7.34+0.99 10.10+£1.94
v 1.68+0.23 14.691+0.76
v 3.671£1.20 12.41£2.98

PSoybean sprout was grown for five day. Soyasaponins were analyzed
using HPLC at 205 nm.

“milli Absorbance Unit.
Mean of triplicate + standard deviation.
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