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Fig.1 UV-Vis spectra of PV-HEPES-Yb’* with V =0—20. 00 pL into which the urine from adult was added(A)
and PV-HEPES-Yb** with V =0—140. 00 pL into which the serum was added(B)
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Fig.2 The working curves for urine( A) and serum(B) measurements plotted with the absorbance values

against various concentrations of urine(0—70. 00 mmol/L) and serum(0—2. 50 mmol/L)
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Table 1 Comparison results of the method in this paper with the method ( molybdenum blue assay for phosphate )

Inorganic phosphorus Inorganic Inorganic phosphorus Inorganic
Numbers of ) X Numbers of ) .
from molybdenum blue phosphorus from our from molybdenum blue phosphorus from our
urine sample urine sample
assay/ (mmol - L™1) method/ ( mmol + L=1) assay/ (mmol + L™1) method/ (mmol + L=1)
1 ( Urine) 17.73 17.85 4(Serum) 1.35 1.34
2( Urine) 17.54 17. 54 5(Serum) 0.93 0.95
3 (Urine) 8.27 8.33

[ SRR A RSB T3 2 . R RN DA AN R, RIZ07 15 R 1Y

Table 2 Recovery of phosphate in samples

Added(inorganic  Found(inorganic Added(inorganic  Found( inorganic
Sample phosphorus ) / phosphorus ) / Recovery( % ) Sample phosphorus ) / phosphorus ) / Recovery( % )
(mmol + L™") (mmol « L™") (mmol + L") (mmol + L71)
Urine 1 — 14.30 Urine 3 5.200 15.10 99.2
5.20 19.30 99.0 Serum 1 — 1.11
Urine 2 — 12.40 0. 600 1.73 102.0
5.20 17. 60 99.3 Serum 2 — 1.48
Urine 3 — 9.98 0. 600 2.02 95.9
5 % % #
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Qualitative and Quantitative Determination of Inorganic Phosphate from
Human Urine and Serum by Yb( Ill ) Ion and Pyrocatechol Violet

YIN Cai-Xia, HUO Fang-Jun, YANG Pin"~
(Key Laboratory of Chemical Biology of Molecular Engineering of Education Ministry,
Institute of Molecular Science, Shanxi University, Taiyuan 030006, China)

Abstract Phosphate is involved in a number of important biomineralization processes such as bone formation
as well as pathological processes such as the genesis of renal stones. Consequently, its determination in
biological fluids is important. The determination of free phosphate ion in human urine and serum is very impor-
tant, since they have diagnostic value in some clinical cases. Here we report a simple and sensitive method to
determine phosphate in urine and serum. This new ensemble was prepared by adding ytterbium chloride and
pyrocatechol violet in a 2: 1 molar ratio in aqueous solution of 10 mmol/L HEPES buffer at pH =7.0. With
the addition of urine or serum sample, in UV-Vis absorption spectra the maximum absorption peak gradually
shifts from 623 nm to 444 nm and the ensemble results in a change of color from blue to yellow. The ensemble
exhibits an excellent selectivity for phosphate over other constituents of urine and serum. Mean urine and ser-
um phosphate concentrations found in healthy individual are 23.25 and 1. 14 mmol/L respectively. The detec-
tion results are basically consistent with those of normal excretion of phosphate.
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