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Abstract A sensitive selective and environmental friendly method for the determination of

isoxanthopterin in human urine by solid phase extraction SPE -high performan nion
exchange chromatography HPAEC with integrated pulsed amperometric det}aeté
developed. The tandem solid phase extraction was employed to purify 1s@n\ opterin from

human urine. The separation of isoxanthopterin was carried out 0 I c AS21 anion-
exchange column with eluent of 0. 025 mol/L NaOH at the flow rate @/40 mL/min. Under the
optimized conditions the detection limit for isoxanthop \ .003 mg/L and the linear

range was 0.005 - 0.200 mg/L. The spiked recoveries r g from 95.4% to 96.8% were

obtained in the urine samples from healthy pe %;céncer patients and the relative stand-

ard deviation RSD was less than 5% Kﬁn ent method was successfully applied to the
healthy individuals and cancer patients.
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4 - 409-
s-u Chemleon 6. 8
r? SPE Supelco Milli-QS
Millipore AP210
Ohaus
97% Sigma
- HPLC-FLD "“°" NaOH 50% Fisher
Fluka
18.2 MQ- cm
Supelco ENVI-18 SPE 500 mg/3 mL
Han : Varian Bond Elute-SAX SPE 500 mg/3 mL
- HPCE-LIF 732
60 ~ 100 2
mol/L NaOH 2 mol/L HCl 8 h 3 mL
SPE Supelco 2.0 mL
Espinosa-Mansilla 0 1.0 mL 717
- PLS 60 ~
100 2 mol/L HC1 2
IEC mol/L NaOH 8 h
1.2
1.2.1
- 0.1 mol/L NaOH
HPAEC-IPAD 100 mg/L
4C
1.2.2
0. 025 mol/L NaOH 0.40
v s mL/min 25 pL IonPac AG21
0 50 mm x2 mm IonPac AS21 250
HPAEC-IPAD mm x 2 mm 35 C
1
1 IPAD
SPE Table 1 Detection waveform of the IPAD detector for
the determination of isoxanthopterin
HPAEC-IPAD Time/s Potential vs. Ag/AgOl Integration
Symbol Value/V
0.00 El -0.50
0.04 -0.50
0.05 E2 -0.45
0.21 -0.45 start
1 0.22 E3 0.30
0.46 0.30
1.1 0.47 E4 -0.45
0.56 -0.45 end
I1CS-2500 Dionex 0.57 Es ~2.00
GP50 LC25 ED50 0.58 -2.00
Ag/AgCl 3 0.59 E6 0.60
0.60 -0.50

mol/L KCI
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Fig. 2 Chromatogram of urine from a human volunteer
after cleanup procedure using ENVI-18 and Bond
Elut SAX in combination
Eluent 0.02 mol/L NaOH. Flow rate 0.40 mL/min. Col-
umn temperature 35 C. Volume injected 25 pL. Detection
IPAD conditions as in Table 1.
1. isoxanthopterin.

ENVI-18 717
0.01 mol/L HC1 0.05 mol/L HC1 0.01
mol/L NaOH 0.05 mol/L NaOH 0.1 mol/L

2 2 mg/L
n=5
Table 2 Recoveries of urine samples spiked with 2 mg/L
isoxanthopterin using various eluents n =5

Eluent Recovery * /%
0.01 mol/L HC1 65.2+3.9
0.03 mol/L HCI 77.2 +£6.0
0.05 mol/L NH,- H,O 67.9 £5.5
0.05 mol/L NaOH 71.0 £4.8
0. 10 mol/L NaOH 98.0 +4.3

* Data are shown as mean * standard deviation n =5 .
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Fig. 3 Chromatogram of urine from a human volunteer
after cleanup procedure using ENVI-18 column
and 732 cation-exchange column in combination

a. urine sample spiked with 2 mg/L isoxanthopterin standard
solution b. blank urine sample. The experimental conditions
as in Fig. 2.

1. isoxanthopterin.

2.5

0.005 0.01 0.02 0.04 0.08 0.1 0.2 mg/L

NaOH 0. 05 mol/L NH,- H,0 717 A
C mg/L A =
717 11.241C +0.051 9 0.998 4
20% 0. 005 ~0.200 mg/L S/N 3
ENVI-18 732 0.003 mg/L
2 2.6
0. 10 mol/L 'NaOH
1.2.3
ENVI-18 732
3 3
3 n=6
Table 3 Recoveries and relative standard deviations RSDs of isoxanthopterin determination in urine samples n =6
Urine sample Background/ mg/L Added/ mg/L Found/ mg/L Recovery/% RSD/%
Healthy persons 0.765 2.00 2.70 96. 8 4.40
5.00 5.55 95.7 3.83
Cancer patients 0.990 2.00 2.91 96.0 3.24
5.00 5.76 95.4 2.46
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