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Analysis of Isoflavones for 66 Varieties of
Sprout Beans and Bean Sprouts
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Selection of high-quality varieties of sprout bean and bean sprout containing high levels of total isoflavones was
performed by high performance liquid chromatography. The range and mean of total isoflavone contents of sixty
six varieties of sprout beans were 247~2,256 and 1209 £470 mg/kg, respectively, with KLG10618, KLG11118,
KLG10600, KL.G10022, KLG1085 and sohokong containing the highest amounts of isoflavone among the
samples. Medium-sized bean variety with green seed-coat color contained highest amount of total isoflavones
among samples. The range and mean of total isoflavone contents of thirty varieties of bean sprouts were
768~3,343 and 1,898 £577 mg/kg, respectively, with soho bean sprout containing the highest total isoflavone
content (3,343 mg/kg, dry basis). Total isoflavone contents of bean sprouts increased gradually during cultivation
period, reaching maximum level on the 5th day of cultivation, and were the highest m the order of roots,

cotyledon, and hypocotyl.
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Fig. 1. Standard curves of isoflavones.

Y axis represents peak area ratio of isoflavone to internal standard.
X axis indicates concentrations of daidzein and genistein.

These fitting equations are; Y =-0.0051 + 0.0659X, (r*=0.99,
p<0.0001) for daidzein, Y =-0.0095+0.0861X, (*=0.99
p<0.0001) for genistein.

A: F33 %=, & molar extinction coefficient (cm™ M™),
I: cuvett®] width, c: M E
(daidzein, A, =250 nm, €=20,893

genistein, A = 263 nm, €=37,154)

‘max
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Table 1. Instrumental conditions for HPLC analysis of isoflavones

Ttems Conditions
Instrument Waters 510 HPLC pump, Waters 746 Data Module, Waters Co., USA
Column Bond-Pak™ C,, 125A 10 pcolumn, 3.9 X 300 mm, Waters Co., USA
Detector Waters 486 tunable Absorbance detector (260 nm) Waters Co., USA (Division of Millipore)
Mobile phase MeOH: 5 mM NaH,PO, (pH 4.6) = 60 : 40 v/v, isocratic
Flow rate 1 mL/min
Sample injection volume 20 pL

Table 2-1. Contents of total isoflavone of 66 varieties of sprout-beans

(mg/kg, dry basis)

Isoflavones
Varieties
Daidzein Genistein Total
1. Namhaekong 270.0 2229 492.9
2. Dawonkong 180.9 2094 390.3
3. Doremikong 597.4 501.6 1099.0
4. Myungjoonamoolkong 329.1 416.7 745.8
5. Bookwangkong 790.2 771.9 1562.0
6. Somyungkong 909.7 823.7 17334
7. Sobaiknamoolkong 4712 619.5 1090.7
8. Sowonkong 784.2 787.1 1571.3
9. Sohokong 1094.7 748.9 1843.6
10. Saebyulkong 716.8 543.1 . 12599
11. Tksannamoolkong 316.7 664.6 1481.3
12. Eunhakong 267.8 240.0 507.8
13. Poongsannamoolkong 675.7 695.6 13712
14. Paldokong 586.0 593.5 1179.5
15. Pureunkong 791.5 614.6 1406.2
16. Hannamkong 419.8 451.8 871.6
17. KLG10066 399.8 4522 851.9
18. KLG10097 256.6 342.0 598.6
19. KLG10617 408.8 456.7 865.4
20. KLG10844 4613 3833 844.6
21. KLG10845 781.0 637.1 1418.1
22. KLG10847 380.0 481.1 861.1

T FY 850X gillM 94 Eestd AFds AR A5
< 108 3 A3le, HPLC injection 27| syringe filter
(PTFE, 020 um)Z 973t ¥ A& Table 15} 72 HPLC
Z2h9AM B4Rt o] # A8 mobile phase-g-vi&
MeOHZ} 5mM NaH,PO, 8% (pH 4.6)2] EFA(6: 40102
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Table 2-2. Contents of total isoflavone of 66 varieties of sprout-beans

(mg/kg, dry basis)

Isoflavones
Varieties
Daidzein Genistein Total
23.KLG11118 12272 1006.2 22335
24. KLG10003 3513 289.0 640.3
25. KLG10017 670.6 7929 1463.5
26. KLG10044 4449 393.7 838.6
27. KLG10055 607.2 7384 1345.6
28. KLG10099 744.3 997.1 17414
29. KLG10605 388.1 4329 821.0
30. KLG10635 191.9 4429 634.8
31. KLG10022 1006.8 975.2 1982.1
32. KLG10600 902.3 1081.7 1984.0
33. KLG10621 861.3 880.0 17413
34. KLG10783 895.6 886.0 1781.6
35. KLG10850 807.4 734.7 1542.1
36. KLG10995 850.4 871.2 1721.6
37.KLG11078 700.7 1109.2 1809.9
38. KLG10062 526.6 644.0 1170.7
39. KLG10618 1033.5 1223.1 2256.7
40. KLG10614 6834 640.9 13243
41. KLG10851 745.8 611.5 1357.3
42. KLG10855 8314 1072.4 1903.8
43. KLG10873 1058.7 703.6 1762.3
44. KLG10925 770.1 643.9 1413.9
45. KLG10970 549.0 582.7 1131.8
46. KLG11051 987.9 804.3 17922
47. KLG10650 8234 719.4 15429
48. KLG10658 4694 490.5 959.9
49. KLG10841 170.0 405.7 575.8
50. Hannamkong 655.8 390.9 1046.7
51. Dankyungkong 812.9 629.1 1442.1
52. Duyookong 469.5 414.5 884.0
53. Manleekong 460.9 467.5 928.3
54. Moohankong 454.6 667.4 1122.0
55. Baikoonkong 4524 431.9 884.3
56. Sinpaldalkong 5494 837.7 1387.1
57. Jangsookong 651.6 660.2 1311.7
58. KL.G10373 3953 421.7 817.0
59. KLG10377 439.6 558.8 998.4
60. KLG10642 309.2 493.1 802.3
61. KLG10647 446.0 420.2 866.2
62. Namchunkong 1133 134.3 247.6
63. Samnamkong 705.9 625.7 13315
64. Jinpumkong 485.1 388.8 873.9
65. Keunolkong 250.3 3479 598.2
66. Hwanggumkong 258.1 478.2 736.2
Total mean £ SD 600.0+257.2 609.11+235.5 1209.0 £470.0

vone % daidzein?} genistein®] THY|&-L NE FE ot
oA Aol oY YA 1019 HEE RE] UM
o e E£FE9 % isoflavoneTH T 247 mg/kg
oA KLG10618 EFEF2] 2256 mg/kgell ©127171A] 1 3ol
7 ol FHok 667 EE F% F F isoflavone o] ¥
2 A9 107 FE-& KLG10618(2256 mg/kg), KLG11118

(2233 mg/kg), KLG10600(1984 mg/kg), KLG10022(1982 mg/
kg), KLG10855(1903 mg/kg), 42331843 mg/kg), KLG11078
(1809 mg/kg), KLG11051(1792 mg/kg), KLG10783(1781 mg/
kg) 287 KLG10873(1762 mg/kg)el Atk =l U= 4
L2 16%(Table 2-19] i~16H)FNAE £5F-9 isoflavone
o] 7 e Al® SHIHAUY FTHF(16~24 g/100¥
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Table 3. Mean contents of total isoflavone of sprout-beans classified by Korean improved varieties, seed coat color and seed size

(mg/kg, dry basis)

. Isoflavones
Varieties
Daidzein Genistein Total
Korean improved varieties (n=16) 606.4+262.1 556.6£202.2 1162914525
Yellow (n=7) 559.2+335.8 536.91+226.8 1096.2 £ 559.2
Black (n=7) 485.5+196.4 583.8+£259.5 1069.31+441.8
Seed coat color Green (n=7) 860.6= 93.8 934.0+131.1 1749.7£154.6
Brown (n=2) 780.1 £358.4 933.61:409.5 1713.7£767.9
Mixed (n=7) 803.8+174.9 722.8+1704 1526.5£290.6
Small (n=4) 529,7+280.0 501.6+151.7 1031,34+397.7
Seed size” Medium (n=7) 550.21+136.9 586.9+1552 1137.1£244.2
Large (n=9) 378.1+170.7 429.9+140.2 807.91+291.8
Total mean = SD 600.0£257.2 1209.0£470.0

609.1+£235.5

Ysmall; <15 g/100 seeds, medium; 16~24 g/100 seeds, large; >25 /100 seeds.

=) F¢] 29 u}E & jsoflavone HFTHS B3 2
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Aaz23 1 FE9 isoflavoned S ¥ SHH Table 5
o} zth FUuER AMPS ol AAH R HF 1419 A
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Table 4. Contents of total isoflavone of 30 varieties of bean sprouts from 14 high-isoflavone varieties (=1500 mg/kg, dry basis) and 16

Korean improved varieties

(mg/kg, dry basis)

. Isoflavones
Varieties

Daidzein Genistein Total

KLG10650 1543.9 1019.1 2562.9

KLG11118 1550.6 1099.6 2650.2

KLG10099 810.2 1013.8 1824.0

KLG10022 1031.7 837.6 1869.3

KLG10600 892.8 698.8 1591.6

) KLG10621 11484 907.2 2055.6

ii(‘)‘ﬂf:‘ll%};'e KLG10783 1137.9 830.7 1968.6

Variéties KLG10850 944.2 704.1 1648.3

KLG10995 1088.7 998.8 2087.5

KLG11078 814.5 864.8 1679.2

KLG10618 1315.5 1016.3 2331.8

KLG10855 1111.3 1024.2 21355

KI1.G10873 1201.2 597.5 1798.7

KLG11051 1641.5 1035.0 2676.4

Namhaekong 680.8 461.1 1141.9

Dawonkong 4349 3334 768.3

Doremikong 1281.6 1019.9 2301.5

Myungjoonamoolkong 1438.8 1504.4 20432

Bookwangkong 847.0 - 7421 1589.1

Somyungkong 1117.6 807.9 1925.5

Sobaiknamoolkong 741.1 785.2 1526.3

11&%?5:3 Sowonkong 1063.9 888.0 1951.9

v aFr)l eties Sohokong 1947.7 1396.1 3343.8

Saebyulkong 847.1 665.0 1512.1

Tksannamoolkong 12214 876.7 2098.1

Eunhakong 649.3 450.2 1099.5

Poongsannamoolkong 694.5 515.7 1210.3

Paldokong 978.1 1008.7 1986.8

Pureunkong 899.8 706.0 1605.8

Hannamkong 557.6 506.6 1064.3

Total mean £+ SD 1054.5£342.6 843.8:263.0 1898.3£577.2

A vEA A e ke We gA7t Rolxle RS AE FUE9] RO isoflavonersF % H-Eo] #Ae RI®
2 BEIHATR® aglycon e Tt FFEe FdFE A= o elalE F F4l9 wiEele thFe isoflavoneo] 33w of
2 9o f0) SEU IF BUE A0L A5 §F sl el diee) gz 48 sle uel
FUE Auj717ke] w2 aglycone®] T HlE WHIE ¥ o AR IR o)FY 53] el daidzein®]
AeRe A% on7t 3lg Aew 2t A A73E Jehller 2499 isoflavones genistein”)
Qo] SAFYTE BIstd B A7l Asel YA
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Table 5. Comparison of total isoflavone contents of sprout beans and bean sprouts from high-isoflavone varieties ( = 1500 mg/kg, dry

basis) and 16 Korean improved varieties

(mg/kg, dry basis)

o Total isoflavone
Varieties Bean sprout Sprout bean BS/SY
KLG10650 2562.9 1542.9 1.66
KLGI11118 2650.2 22335 1.19
KLG10099 1824.0 17414 1.05
KLG10022 1869.3 1982.1 0.94
KLG10600 1591.6 1984.0 0.80
KLG10621 2055.6 17413 1.18
 High- KLG10783 1968.6 1781.6 1.10
lsvoafrllaevtl‘;‘f KLG10850 16483 1542.1 1.07
KLG10995 2087.5 1721.6 1.21
KLG11078 1679.2 1809.9 0.93
KLG10618 2331.8 2256.7 1.03
KLGI10855 2135.5 1903.8 1.12
KLG10873 1798.7 1762.3 1.02
KLG11051 2676.4 1792.2 1.49
Namhaekong 11419 4929 2.32
Dawonkong 768.3 390.3 1.97
Doremikong 2301.5 1099.0 2.09
Mpyungjoonamoolkong 2943.2 745.8 3.95
Bookwangkong 1589.1 1562.0 1.02
Somyungkong 1925.5 17334 111
Sobaiknamoolkong 1526.3 1090.7 1.40
16 Korean Sowonkong 19519 15713 124
‘inalﬁf:g:f Sohokong 3343.8 1843.6 1.81
Saebyulkong 1512.1 1259.9 ] 1.20
Tksannamoolkong 2098.1 1481.3 142
Eunhakong 1099.5 507.8 2.17
Poongsannamoolkong 1210.3 1371.2 0.88
Paldokong 1986.8 1179.5 1.68
Pureunkong 1605.8 1406.2 1.14
Hannamkong 1064.3 871.6 1.22
Total mean = SD 1898.31:577.2 1480.1 4954 141+0.6
DBS/S: bean sprout isoflavone/ sprout bean isoflavone ratio.
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Fig. 2. Changes in the total isoflavone content of bean sprouts
during the days of culture.

Values are means with their standard errors represented by vertical
bars. (n=5)
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Fig. 3. Total isoflavone contents in different parts of several
varieties of bean sprout.
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Fig. 4. Contents of daidzein and genistein in different part of
bean sprout.

Values are means with their standard errors represented by vertical
bars. Different letter indicates significant difference between
groups by Duncan’s multiple comparision test (p<(0.05).
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