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Abstract

To establish a rapid and effective method for the analysis of soy isoflavone which is known to have lots
of variation in derivatives of glucoside, conversion rate from isoflavone conjugates to its aglycones, and
decomposition of conversed aglycones were investigated with various acid hydrolysis conditions. A number
of heating conditions for acid hydrolysis including heating at convection oven (105°C), water bath (95°C),
heating block (120°C), and hot plate (120°C) were applied. Acid hydrolysis in heating block with reflux was
chosen as the best heating condition. From the stability test of isoflavone aglycone during acid hydrolysis,
genistein, daidzein, and glycitein did not show any significant changes in their contents for 60 min of hydrolysis.
Ten to thirty milligram of sample per 1 mL HC] was the best ratio of sample to acid. As conclusion, acid
hydrolysis for 60 min after addition of 15 mL HCI solution to 0.5 g soybean, and then fill up to 50 mL with
methanol, followed by HPLC analysis was set as a final analysis method. From this method, isoflavone contents
expressed as total aglycone of feed meal was the hlghest with content of 1288.5 ug/g followed by those of

dehulled meal.
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Fig. 1. Changes in isoflavone contents of soybean with different heating conditions for acid hydrolysis.
>y alues with different superscript letters are significantly different (p<0.05).

Table 1. Comparison of total isoflavone contents (ug/g) of Hwanggum-kong with different acid hydrolysis methods after
60 min

Sample preparation Daidzein Glycitein Genistein Total
Heating block + reflux 160.75+053% 74.28+0.82° 386.17 £ 5.70° 621.20£5.41°
Dry oven 94.86+22.24° 51.35+13.75° 253.42+32.95° 399.63+67.98°
Hot plate reflux 179.51+3.48" 88.83+7.21° 452,69+ 3.99° 721.03%14.45°
Shaking water bath 95.32+9.32" 64.53+3.95° 246.18 +30.24° 406.02 £ 42.26°

UMeans with different letters in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 3. Changes in daidzein, genistein and glycitein contents
during acid hydrolysis (120°C, heating block, 1 N HCI).
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Fig. 4. Effects of sample contents for acid hydrolysis on soy
isoflavone contents.
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Table 2. Comparison of total isoflavone contents (ug/g) of Hwanggum-kong with different methods of sample preparation

Sample preparation Daidzein Glycitein Genistein Total
Grinding coarse 206.8+60.0* 57.2+21.0° 306.0+84.6° 590.9+162.5°
Grinding medium (20 mesh) 165.0+£27.2° 82.7+29.1% 396.6+11.3* 617.3+62.4°
Grinding fine (40 mesh) 158.7+5.3° 674+59" 390.1+28.2° 616.1+33.5%
Cotyledon, coarse grind 103.0£4.9 ND? 431.0%£19.7 534.0t24.6
Hypocotyl, coarse grind 4411.1£170.3 4403.7+160.5 1137.8£825 9952.5+405.9

YMeans with different letters in the same column are significantly different (p<0.05) by Duncan’s multiple range test.

PNot detected.
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Table 3. Composition of isoflavones of soybean by-products of soymilk preparation and defatted soybean meals

Compan By broduct Water Total isoflavone (ng/g)
pany vp (%) Daidzein Glycitein Genistein Total

Soybean, raw 13.3 36715017  854+691° 513.6+12.4° 966.1 =24.5°
Soybean, grind 11.8 399.246.12° 66.2+5.26 640.1+152°  11055%32.7°
Flake 112 3489+ 454 49,3+6.33" 543.9+15.4° 942.1+24.3¢
A an Soy sauce meal 13.1 207.4%7.06° 51.1+7.13¢ 4824+11.7 830.9+21.5°
company Dehulled meal 133 4816+553  101.3%6.01° 697.2+174°  1280.2+20.4%
Feed meal 13.7 4819+6.77° 92.1+458°  7145+105°  12885+30.1°
Soybean hull 10.6 151.5+3.29° 93.1£6.87 99.0+10.7% 3486+ 26.4°
Heat treated soybean hull 10.6 181.0+2.58" 116.2+5.63° 106.0+16.7% 403.1+=275!
B company Soybean meal 10.3 657.9£8.03 184.2+4.56 918.8+145 1760.8+355
C company Soybean, raw 11.0 541.6+591 147.6+5.42 8498+127 153914328
(Imported from China) Soybean meal 7.3 372.7£8.81 92.7+6.54 606.3+13.4 1071.7£289

UMeans with different letters in the same column are significantly different (p<0.05) by Duncan’'s multiple range test.
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Table 4. Isoflavone contents in by-products from tofu processing
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Isoflavone (ug/g, wet basis)

Soybean by-product

Daidzein Glycitein Genistein Total
Soaking water (x10 of g soybean) 0.5+0.03 0.120.01¢ 0.3+0.01¢ 0.9+0.02°
Soybean curd residue A 63.9+6.43° 156+2.15° 93.6+8.43° 173.0+6.25°
Soybean curd residue B 60.26.47° 10.3+1.03™ 935+8.84° 164.0+7.01°
Soybean curd whey A 55.0%+3.67° 95+1.25° 289+2.15° 93.4+3.35°
Soybean curd whey B 5874573 11.0%2.05° 3244235 102.1+7.03°

YMeans with different letters in the same column are significantly different (p<0.05) by Duncan's multiple range test.
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