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Quantification of Isoflavone Malonylglucosides in Soybean Seed during Germination

Ju-Won Lee', Yoo-Jung Yi', Ju-Hee Lee', Min-=Sik Jo', Do-Jin Choi', Mu—Hyun Ma', Hong-Sik Kim? Dae-Ok Kim®,
Hong-Tae Yun*, and Yong-Ho Kim"'

ABSTRACT Soybean produces three major types of isoflavones, daidzein, genistein, and glycitein aglycones and their
glucosides and malonylglucosides. It has been known that malonylated glucosides are rapidly converted to their corresponding
aglycones due to the unstable thermolabile glucoside malonates; therefore, the analytical study of malonylated glucosides has been
insufficient. In this study, we analyzed the malonylglucoside content in soybean seeds. Isoflavone analysis of three soybean
cultivars revealed that 81.5~90.0% of the total isoflavones were malonylglucosides, whereas aglycones were rarely detected.
Moreover, the total isoflavone content increased during a 5-day germination period where growth regulators and coumaric acid
treatments tended to yield higher isoflavone content than the normal germination treatment, however the differences were not
significant; notably, the isoflavone accumulation trend continued with additional germination days. The content of malonylglucoside
was higher than that of other isoflavones, which was 83.7~86.6% of the total isoflavone content in seeds with a 3-day germination
period. Furthermore, isoflavones were significantly accumulated in the hypocotyl of seedlings with a 5-day germination period.
The content of isoflavone in the hypocotyl of the Pungsannamul-kong was 10,240 ug/g when treated with coumaric acid, which
was considerably higher than that of other cultivars and treatments. Additionally, soybean seeds heated at 60°C for 1 hour
produced higher isoflavone content than non-heated soybean seeds. Our results show that it is possible to increase the isoflavone
content in soybean seeds through various treatments.
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Fig. 1. Standard HPLC chromatogram of the isoflavone content in soybean seeds.
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Table 1. Total isoflavone content of soybean seeds during different germination treatments (ug/g, DW).

Germination period

Water

GA

BA

NAA

Coumaric acid

1
3
5 (Cotyledon)
5 (Hypocotyl)

1832.4+143.3"

1963.4+145.5°
2554.3+186.3°
4318.34265.0°

2231.3+164.9°
2431.3+183.0°
2665.24195.2
3296.0+122.3°

2285.7+187.9
2593.7+210.8"
2541.44210.4°
3458.1+233.4°

2231.0£172.6°
2784.5+196.7°
2544.54201.1°
5680.0+305.2%

2351.9+175.3*
2482.6+139.3"
2584.3+139.5°
8568.7+217.5%

"The same letter in a row is not significantly different to DMRT (5%).

Table 2. Total isoflavone content of soybean seeds different germination treatments, arranged by cultivar (ug/g, DW).

Germination period

Water

GA

BA

NAA

Coumaric acid

Daepung2ho

1

(Cotyledon)

1843.3+124.3"
2790.5+255.9°
2345.4+64.8"

2507.7+284.5°
2377.0£193.1°
2392.74211.2°

2437.8+195.1°
2777.2+246.8°
2534.0+199.3%

2565.3+219.0°
3050.1+228.8°
2748.1£25.0%°

2559.7+238.4°
2476.9+228.1%
2951.1+149.9°

Uram

(Cotyledon)

2473.9£165.2°
3261.74281.3%
3635.8+246.7°

2696.84243.9°
3287.1+205.1°
3675.4+107.8°

3079.7+£238.1°
3570.1£212.3*
3585.2+236.0°

2730.5+252.8%
3591.94255.7°
3423.3+247.0°

2979.34£249.7°
2879.4+235.5%
2636.4+278.0°

Pungsan
namul-kong

3
5
1
3
5
1
3

5 (Cotyledon)

1476.7+118.2°
1762.5+133.5%
1834.7+89.57°

1489.4+97.7°
1629.6+103.9%
1878.4+141.8°

1339.6+91.8°
1433.8+116.3°
1502.1+43.5¢

1886.84212.9°
1628.9+£128.3%
2011.9+133.8%

1516.8+£144.6°
2091.5+142.3%
2165.3+166.8°

"The same letter in a row is not significantly different to DMRT (5%).
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Table 3. Isoflavone content in soybean seeds after a 3-day germination period with different treatments, arranged by cultivars

and isoflavone groups (ug/g, DW).

Isoflavone Water GA BA NAA Coumaric acid
Aglycone - - - - -
Glucoside 315.2+28.8" 279.8+23.5% 340.0+23.1° 384.8+38.1° 229.9+26.1°
Daepung2ho Acetyl glucoside 111.9+12.6° 08.4+3.4% 110.7£2.3% 120.3+£10.4° 102.0+6.1%
Malonyl glucoside  2363.4£195.9°  1998.8+177.2°  2326.5+193.3"  2545.0+239.5"  2145.0+158.1°
Total 2790.54255.9°  2377.0£193.1°  2777.24246.8°  3050.14228.8°  2476.9+228.1%
Aglycone - - - - -
Glucoside 315.6+29.7% 291.0+34.4° 543.9+92.1° 401.5424.1° 277.0435.1°
Uram Acetyl glucoside 129.6+4.1° 131.1£14.9° 137.9+9.2° 141.349.1° 119.7+£16.6
Malonyl glucoside  2816.5+65.7*°  2865.0+231.8°  2888.3+57.9"  3049.1+285.5°  2482.7+82.7°
Total 3261.7+281.3*  3287.1+205.1°  3570.1+212.3*  3591.9+255.7*  2879.4+235.5°
Aglycone - - - - -
Glucoside 157.4+15.6° 138.3+12.4° 82.6+4.2° 154.3£13.2° 142.4+13.1°
E;r‘;isl‘j‘l‘:mg Acetyl glucoside 66.4+6.7" 61.249.4° 55.7+1.9° 62.16.7° 82.9+4.6°

Malonyl glucoside

1538.7£195.3°

1430.1£122.4°

1295.5+128.8°

1412.5+56.1°

1866.2+115.3*

Total

1762.5+133.5%

1629.6+103.9%

1433.8+116.3°

1628.9+£128.3%

2091.5+£142.3*

‘The same letter in a row is not significantly different to DMRT (5%).
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Table 4. Total isoflavone content in soybean seeds with heat treatment, arranged by cultivar (ug/g, DW).

Daepung2ho Uram Pungsannamul-kong Mean
Fresh seed (A) 1969.4+25.5 2238.6+36.5 1625.1£266.5 1944.4+£305.5
Heated seed (B) 2131.9£107.5 3047.9+101.2 731.5+54.6 1970.4+187.3
p-value” 0.025 0.016 0.001 -

"t-Test p-value: between the fresh seed and the heated seed
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