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Development of an analytical method for daidzein, genistein, and equol in
biological samples using on-line solid-phase dehydration derivatization GC/MS.
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B Method for extracting plasma

Plasma 100 pL

Touch mixer 15 sec

Analytical
sample

—ACN-Water(8/1) 900 pL

Touch mixer 15 sec

Centrifuge 14000 rpm, 1min
—0.2N HCI 30 pL

—NaCl 100 mg
Collected organic phase 600 pL

— 0.05N NaOH-Water 150 pL
E

id Delivery

B SPDhD Method

Flash-SPE AXs 2 mg

— Lord [Retain] Analytical Sample 100 pL

— Washing Acetonitrile
— Dewatering Acetonitrile

— Infiltration MTBTFA-Toluene(1/1) 8pL

Derivatization TBDMS, 1 min

— Elution Toluene

GC/MS LVI-Split 1:5
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Online SPE-GC/MS System

Sampling Retain Dehydrate
Wash

Daidzein Genistein Equol
EAREEAI D MW:254.2 MW:270.2 MW:242.2
LogPow = 2.6 LogPow = 3.0 LogPow = 2.9
H’JCl:_ijz_o pKa — 65 pKa = 6.5 pKa = 9.6

Pretreatment V
Unit =

Flash-SPE

SPL-M100 (AiSTI Science)

,&4‘,
EIutimn

Injection

- Derlvatlze

1 min

GC/MS

Table 1. Online SPE-GC/MS Method

SPE-GC Interface SPL-M100 (AiSTI Science)
SPE Cartridge Flash-Axs
Sampling Volume 100 pL

PTV Injector LVI-S250 (AiSTI Science)

Insert Type Spiral Insert

Injector Temp. 110°C(0.3min)-120°C/min-300°C(12min)
GC LVI-Split 1:5

Inlet Mode Constant Flow, 1 ml/min

Flow Mode '

0.25mmi.d. x 1m

Eﬁ;ﬁﬂum” 5HT, 0.25mm i.d. x 30m, df:0.25um
Oven Temp. 170 C(3min)-30C/min-270C-10C/min-

330°C(2min)
Trans. Line Temp. 320°C

MS
MS Method MRM
Equol-2TMS Daidzein-2TMS Genistein-3TMS
o o [ Table 2. Results of Spike-Recovery Tests. ( Peak Area)
STD 10e5 - 2065
100nM s0cs 156 Smple ID Equol Daidzein Genistein
in Vial 3'0e4§ 6.0e4§ s
i 5'0645 STD, 100 nM ST 89,784 209,928 447,082
MLJL LJ Ul 82 344 1,464
Q 386.20>192.10 (+) WQ:Z;ZZG?ZO 5.27e Q 398.20>355.20 (+) A= 210688 121e5 Q 471.20>399.20 (+) ‘f2:51(1)103138 3.29e5 Plasma U2 64 33 1 1, 1 68
Plasma 5‘0e4§ 125> Ty 3,0e5§ v v v
Added 4.Oe4E 1.0e5§ 2.565; Ave' 73 338 ]’ 316
1 M E 80e4é 2.0e5E
T Al 73,437 211,657 538,134
100 NM  20e41 ol i
invial L L A2 76,190 214,963 554,631
O.OeO:I I8?8I ; I9{0H—H9‘T};¥-I9{4I ; I9!6I O.Oeozl I1(;.6I ; I10I.8I - '11|.0I - I11I..2I ; I11I.4I | O.Oeoz I1(;.6I ; I1(;.8I ; '11|.0I o I11I.2I o I11I.4I i Plasma A3 74,353 2 1 3,562 542,670
Fig. 1. Comparison of Quantitative Ion Chromatograms A4 63,101 194,293 419,673
o “ “ Added 1 uM A5 72,906 211,404 525,873
KIMEE(E RF— D SOBESKUEBAICEB > TA—LAR - D> b
) (CEn4g . .
BY) ([CHSSNTLS (100 nM in Vial) Ab 76,867 215,066 535,108
Ave. 73,642 210,158 519,348
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