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Rapid Quantitative Analysis of Isoflavones using TLC
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Conditions for rapid quantification of isoflavones were studied. Rapid and clear separation of isoflavones
(genistin and daidzin) was obtained using solvent system of chloroform : methanol : water : acetic acid
(60:30:10:0.5, v/v/v/v). Quantification of each isoflavone separated by TLC was conducted by densitometry
analysis. Genistin and daidzin were quantified in 0.15-1.80 pg/ul. range with 99% confidence. Concentrations of
isoflavones in soybeans and kudzu roots originated from Korea were determined, and validity of TLC method
for quantification of isoflavones was confirmed by comparison with HPLC analysis.
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citin, 6"-O-acetyldaidzin, 6"-O-acetylglycitin,
6"-O-malonyldaidzin, 6"-O-malonylgenistin, 6"-O-malonylglycitin)
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L. E2E7E(Trifolium species)
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H(kudzu root; Pueraria lobata
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7z} A5+ silica gel TLC plate(Silicagel 60F 254, Merck,
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Table 1. The solvent systems for isoflavene analysis using TLC
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AMgsigon Alg¢] AHlE TLC chamber(12X 15X 25 cmyol| A
sl AW s oy AEE AA P A A
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3} genisting 0.15-180 pg/uL 2 HEo] ALg-alsith o7t B
W TLC plates Z22A1Z] §, UVE ER1E ol AZEHE spote]
intensity® 1D main Image Program(Bioneer, Daejon, Korea)%
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7t AlRE TLC A2 SdaiAl #4H18klal HPLCEA
218t ol AZetE 7|Z2E2Q! daidzinT genisting methanol
o]l83&le] o] FE(0.0625-0250 ug/uh)E 84 3dled ALE-5)
gth zt AlE+ cellulose acetate membrane filter(0.45 pm,
Whatman)E AHEsled of3)} 3 15uLe] AlEE injection AlF
t}. HPLC(SCL-10Avp, Shimadzu Co., Kyoto, Japan) 418
2% columne C,, 4 column(Mightysil RP-18 GP. Kanto
Chemical Co., Kanagawa, Japan)s /\P-)LO} A3, column L=+
30°CE FABPAA EAsIoith. Bl o 2y 0.19% acetic acid
2 383t acetonitriles} 0.1% acetic acidS UHTC'L =2 47
A, B £1lR slod A gule] FEE Z7] 0%01X 408 F<t
100%2 Z7H71E sl By e® w48t 8ol &
22 | mL/min.E AT UV detectors A3l 254 nmell
A o) AaEHH-e 74E61rt. Daidzind} genistin®] == HPLC
2 BA3 § LC Workstation Class-VP(Shimadzu Co., Kyoto,
Japan, Ver 6.1)& o435l HEH o] &EZ el peake] WAL
Ztzb 7122 peak WA el ¥l &E AT
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FH3b A8 @e] xgEe] = genistind daidzing HT =

1 i R, value
Solvent system for isoflavone analysis Composition of solvent Tfrie r;qulllred for t
ascending™ (min) Genistin ~ Dadizin
o 70:30:10:05 35 0.67 0.65
M Chroloform : methanol : H,0 : acetic acid 60:30:10: 05 30 0.70 0.65
(vIviviv)
50:30:10:05 30 0.65 0.65
o 5:3: 60 0.73 0.71
an n-Butanol : acetic acid : H,O 4:3: 60 0.75 0.73
(vIviv)
3:3: l 55 0.75 0.74

"TLC plate of 10X20 cm was used.
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Fig. 1. Separation of two isoflavones, genistin and daidzin, using
TLC.

Lane 1: Standards (genistin and daidzin), lane 2: genistin, and lane 3:
daidzin.
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Fig. 2. Standard curves for two isoflavones, genistin and daidzin.
A: TLC analysis, B: HPLC analysis.
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Table 2. The content of daidzin and genistin in various soybeans analyzed by TLC and HPLC"

Daidzin (pg/g) Genistin (ug/g)
Varieties
TLC TLC HPLC
Black bean 4129+12.16*% 415.0x6.01* 501.5£25.10° S17.4+£7.21°
Soybean 384.4123.76" 3914+2.12° 491.8414.92° 508.3£6.22"
Yak-kong 344.2+31.82° 382.2+£6.93° 491.6x16.76* 508.6 =3.82*
Sprout bean 306.4151.34* 236.7£9.97 387.51£28.00° 480.8 £9.97°
Kindney bean nd” nd nd
Mung bean nd nd nd
"Data were obtained from triplicate experiments.
YMeans with the same letter in each column are not significantly different (p < 0.05).
Not detected.
Table 3. The content of daidzin and genistin in various kudzu roots analyzed by TLC and HPLC"
Daidzin (ug/g) Genistin (1g/g)
Varieties
TLC TLC HPLC
Chueup MT 498 4 + 14.88* 510.8£0.78" 275.2£6.70 280.1 £0.21°
Joonmi MT 500.3+10.18* 511.2+£2.12° 123.2+0.30" 125.3+0.13*
Suanbo MT S11.5£5.34 5100£1.27° 120.8+1.33" 125.1 £0.18
Miryang MT 466.1 = 8.54* 4579+ 649" 256.0+3.81* 260.1 £0.25
Jeonju MT 441.8+11.93 442.8+7.81° 181.9£2.11* 185.5+0.36
Jecheon MT 734.0L£15.16" 7401 £ 11.11° 136.4+091" 141.8 £0.73"
Gangwondo MT 745.9 +25.66" 777.7+£7.58 1353 £5.35" 139.8£0.88*
Gijang MT 443.1 £ 15.39* 451.7+3.45° 149.8+0.97* 149.8 +-0.64"
Daegu MT 506.7 £7.88" 513.8+£0.64* 120.0£0.67* 119.8 +0.65*
Gochang MT 6742+ 11.91" 710.8 £2.04* 158.6+£3.41° 200.5 £ 0.50*
Daebo MT 561.4+9.78" 572.7£3.40° 156.0£2.14" 156.2+0.18*
Sokri MT 348.0+6.05* 349.61+0.83° 139.7+0.85 141.91+0.22°

"Data were obtained from triplicate experiments.

YMeans with the same letter in each column are not significantly different (p <0.05).

1 2 3 4

Fig. 3. TLC analysis of isoflavones in soybean and kudzu root.
Lane 1: daidzin, lane 2: extract of soybean, lane 3: extract of kudzu
root, and lane 4: genistin.
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