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ABSTRACT

In this study, isoflavone (genistein, genistin, daidzein, daidzin) contents in various parts of twelve soybean cultivars
and three soy sprouts were determined by high performance liquid chromatography with UV detector. Three cultivars
of soybean were selected and cultured in the lab to produce sprout for five days. Total isoflavone (Total IF) varied
greatly among differnt breeds of soybean in range of 99 — 649.9 1 g/g and 522.3 — 1,277.7 1 g/g respectively, domestic
and foreign cultivars. There were greatly difference in total IF of various parts of the soybean sprouts. Sprout from the
Myunjunamul-kong appeared to have 69% genistein and 22% genistin in head part, and 30% and 62% of daidzin and
daidzein, respectively, in root. Meanwhile, the sprouts from Junjori contains most (84%) of daidzein in its root. Sprout
from chinese black-soybean had the largest amount of genistein among the sprouts but, there were no differences in the
average genistein content between three selected black and non-black soys. The glycosidic form of IF were dominant
compared to aglycone forms both in soybean and sprouts by 24 times and 12 times, respectively, suggesting that during
the sprouts cultivation glycosidic forms could change to aglycone forms. There are no difference in total content between
genistein + genistin and daidzein + daidzin in soy and soy sprout. Therfore, considering the total IF contents, the intake
of 1 soy sprout is similer to 1.5 times as soybean. (Korean J Nutrition 37(1): 45~51, 2004)
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Table 1. The quantity of isoflvone accoding to various extraction solvents

Extraction Solvent Genistein Genistin Daidzein Daidzin

Solvent Time (sec) Vol. (ml) LGIGATY DASIS oot
30 5 4.85 +1.02 149.52 = 3.98 6.37 =042 77.28 + 6.36
Methanol 60 5 7.22 +1.18 21679 £ 4.39 525 +0.11 122,62 £ 511
120 5 6.38 £ 1.53 213.68 £ 17.39 5.34 + 0.54 139.49 = 7.98
30 5 202 = 0.31 2274 = 1.22 722+1.18 1012 +1.19
Acetonitril 40 5 2.55 £ 0.51 2423 = 3.24 1.43 £ 0.22 11.34 £ 1.35
120 5 277 +£0.44 2652 = 3.35 1.58 +£0.29 12.29 = 3.20
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Table 2. HPLC condition for analysis of genistein, gennistin, dai-
dazein and daidazin in soybean and soyben sprouts

instrument
Pump M @30 Slvent deliverry module,
Young lin instrument Co.
Detecter M 720 Absorbance Detector,

Young lin instrument Co.
Temperature controler, Waters Co
Mightylsil, RP-18, 250 X 4.6 mm, 5 zm,

Kanto Chemical Co.

Column heater
Coulmn

Operating condition

UV Absorbance 260 nm
Column temp. 36T
Injection vol. 20 pt

2% acetic acid in water
2% acetic acid in methanol

Mobile phase A
Mobile phase B

Gradient profile Time (min.) %A %B Flow (ml/min)
0.0 70 30 10
250 56 45 1.0
35.0 45 55 1.0

ganas, Sweden) #4513t} (300 mesh).
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Table 3. Recovery ratio (%) of genistein, genistin, daidzein and
daidzin analyzed by HPLC

: ; Isoflavones % Recovery
a—f«»—w«} i M T e Genistein 96.10 + 0.36
Genistin 87.21 = 2.87
Fig 1 WL refonon pofesof ojoecr Sofouonss . Concerr Daazein 9166 006
dzin - 18 ug/ml. = Injection volume — 10 I Daidzin 9497 £ 1.49
Table 4. Isoflavone contents in various soybean cultivars”
Soybean Cultivars Genistein Genistin Daidzein Daidzin Total
...................................... ug/gdrymatter ...
Domestic
Dawon-kong 106 £ 1.7 540 14 1.2+ 02 331 36 9.0 4.1
Jeju-tae 234+10 2845 + 240 147 + 29 327.3 + 36.7 6499 = 62,5
Junjori 48 04 2966+ 19 28t 05 2062+ 0.8 5085 £ 3.5
Junnam-orialiae 9113 164.1 = 21.9 84+ 10 2916+ 47 463.3 = 62.5
Kohungtae 16.3 £ 5.1 1700 £ 542 120+ 14 2513 = 253 4497 + 28.8
Kyoungdong-3ho 3.6 £ 0.1 1814+ 7.0 31+ 03 96.1 £ 0.6 2842+ 8.0
Kyungsangtae 120 £ 0.4 2986+ 80 556+ 10 169.4 = 3.8 4855+ 13.2
Myoung-junamool 8.4 +0.1 294.4 + 252 50=x 02 193.0 = 13.2 500.8 = 38.7
North Korea
Black-soy 85x0.7 201.8 = 17.5 26+ 0.2 2162+ 21.6 4280+ 39.8
Average 10.8 £ 6.1 2149+ 85 6.1+ 46 198.0 = 89.7 4299 + 155.8
China
Black-soy 299 +29 5423 = 6.1 324+ 10 6731 = 86 1,277.7 £ 18.0
Kaopi 11.9 £ 3.6 2457 = 36.9 79+ 1.0 4634+ 456 7289+ 87.0
Yellow-soy 145+ 25 2520+ 89 80+ 09 227.7 = 250 5023+ 37.2
Average 15.1 £ 8.7 287.5 £ 146.1 117 £11.5 359.0 + 206.8 671.2 = 3651
Average 128 £ 7.7 2479 = 117.3 86+ 83 262.2 £ 165.6 531.5 £ 279.2

"Data are means of triplicate analyses. Means + S.D.
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Fig. 3. Distribution of genistein+genistin and daidzein + daidzin in
various soybean cultivars.
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Fig. 4. Comparison in isoflavones contents between black-soy

and non-black-soy.

Table 5. Comparison in isoflavones contents between soy seeds and soybean sprouts grown from the cultivar junjori

Genistein Genistin Daidzein Daidzin Total
(ug/g dry matter)

Soy seed
Whole seed 48 £ 04 2056+ 1.9 2805 2052+ 08 5084 + 20
Seed, coat-less 7205 421.1 £ 16.1 47 04 2724 = 350 7063 £ 510
Coat 24+02 610+ 44 24+04 1740+ 108 2398 + 167

Soybean sprouts
Whole sprout 56 £1.2 4277 =414 9.9 +04 4005+ 11.6 843.6 £ 54.5
Head 4302 4857 = 48.3 15+04 2430+ 169 7345+ 658
Stem 3.6+02 865+ 26 52 *0.1 2257 + 215 321.0+ 244
Root 232 + 1.1 188.8 + 11.2 128.7 £ 2.7 1,816.1 £ 1625 21569 + 147.6
Coat 177 £1.0 10.1 £ 09 63+03 139 21 480+ 4.2

(ug/g wet material)

Whole sprouts 09+ 0.1 64.8 + 52.3 1.5+04 60.7 £ 4.1 1279 + 103
Head 12+02 136.6 = 121 04 =01 68.4 = 5.1 72+ 03
Stem 02=+01 50+ 02 03 +0.1 132211 715+ 24
Root 1.6 £ 0.1 130+ 05 8805 1248 = 11.2 2451 = 17.1
Coat 27 £03 15+ 04 1.0£02 21 =04 751+ 45

1) The sprouts were grown for 7 days. Tailes include side branches cut from the stem

BEo dai-
2o geni-
ol daidzin
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Table 6. Comparison in isoflavones confents between soy seeds and soybean sprouts” growth from the cultivar Myoungjoonamul-kong

Materials Genistein Genistin Daidzein Daidzin Total
ug/g dry matter

Soy seed
Whole seed 1187 £ 0.8 5642 +17.0 17+ 1.6 560x 29 750.43 =161
Seed, coat-less 164.4 = 105 673.6 = 20.3 177+ 14 712+ 68 926.92 + 20.2
coat 48.1 =244 243 +12.0 297+ 8.8 95+ 46 170.47 + 242

Soybean sprouts
Whole sprout 2204+ 3.8 754.5 + 82.3 103.9 = 26.1 734+ 42 1.162.25 + 26.4
Head 248.6 = 18.5 L 758.0 % 3.7 459 + 0.8 576 0.2 1,110.13 +18.7
Stem 109 + 05 412 £ 320 193+ 1.8 6.1 06 77.43 + 33.6
Root 352+ 41 320+ 32 498.6 £ 52.1 237.6 £219 803.42 + 61.5
Coat 26+ 0.2 65+ 09 250+ 20 105+ 05 44.56 = 09

1) The sprouts were grown for 7 days. Tailes include side branches cut from the body

Table 7 . Compairison in isoflavones contents between soy seeds and soybean sprouts grown from the Chinese black-soybean

Materials Genistein Genistin Daidzein Daidzin Total
Ug/g air dry matter”

Soy seed
Whole seed 263+ 50 588.7 =+ 99.1 33.3 £ 4.1 6765+ 286 1,324.8 + 69.3
Seed, coat-less 327+ 3.2 5946 = 6.7 355 = 1.1 7380 9.5 1,400.8 = 06
Coat 43+ 0.1 24+ 26 24 + 0.1 2160 = 13.1 2452 + 102

Soybean sprouts
Whole sprout 81.9+185 1,283.4 + 347.9 206.5 = 55.2 1,027.3 £ 2551 2,509.1 + 166.5
Head R4+ 86 1.3685 £ 8.1 2289 +17.9 1,036.3 £ 14.2 27262 + 204
Stem 442 = A7 486+ 12.7 3327 £31.2 564 = 28.7 4820+ 679
Root 1642 £ 1.6 51.8 = 1. 3655+ 0.7 70.1 £ 155 6516+ 174
Coat 197+ 1.8 448 = 39 N4+ 65 556 06 1615+ 93

1) Air-dry matter based on 10% moisture content

2) The sprouts were grown for 7 days. Tailes include side branches cut from the body

(30%), daidzein (62%)°] ¥Bo] YoM, F34t & 250
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Fig. 5. Comparison in isoflavones contents between soybean and
soybean sprout.
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