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A SIMPLE COLORIMETRIC METHOD FOR DETERMINATION
OF URINARY OXALATE

Hideo Takrucur®, Yusaku Orapa and Osamu YosHIDA
From the Depariment of Urology, Faculty of Medicine, Kyoto University
( Director : Prof. O. Yoshida)

Oxalate is a major constituent of more than two-thirds of urinary stones, but because of difficulty
and complexity in measuring urinary oxalate, it has not been extensively studied.

A simple colorimetric method for measuring urinary oxalate is developed, modifying Snell and
Snell’s qualitative method. Oxalate is reduced to glyoxylate with zinc and hydrochloric acid and
glyoxylate is determined by reaction with phenylhydrazine hydrochloride and subsequent oxidation
with potassium ferricyanide to give a red-coloured formazan, which is measured colorimetrically at
530 my.  Potassium ferricyanide is used instead of hydrogen peroxide because the colour fades rapidly
with the latter.

The average excretion of urinary oxalate in non-urolithiasis patients was 31.34+11.0 (Mean--
5.D.) mg/day.

Oxalate recovery was 90.2413.0% (Mean48.D.).

Other similar compounds except glyoxylate did not react with this method.

We think that this simple method for determination of urinary oxalate is reliable and useful for

routine laboratory examination.
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1) 0.1 M citrate buffer pH 6.0

2) 2NHCI

3)  1YHEET =V FI D UVRK ERY = =
we F5vr 100mg Z3EK 10 ml AR, B

4) Conc. HC1
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1) AR 2ml iz 0.1 M citrate buffer pH 6.0 %
2 ml fnABEMEERR 300 mg 24 5.

9) thermo-mixer T20~30RFEFIL, 150H:
BHRIET 5.

3) ¥ 2ml iz 2NHCL 2ml & Zn 3k 200 mg
PIAA. BRRIOBEUFET 5.

4) P 2ml izl %IRRT = =k KT OB
% 50 pl A, EFKBRART 2 BB T2 83K
RCEHIT 5.

5) BHELIEIERE 18ml 2MA6H 7= VY LT Y
fth YU AEEE 50 pl JHA, 1057421 530 my HhEssE
875,
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Fig. 1. Alteration of optical density.
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Fig. 2. Standard curve.

Table 1. Reproducibility of determination of
urinary oxalic acid.

Conc, of oxalic vVariance of

acid (mgrdl) determination for mean

value (%)
1 1.35 1.42 2.5
2 2,52 2,33 3.9
3 2.88 3.15 4,5
] 1.90 1.68 6,1
5 2.60 2,98 6.8
6 1.63 1.37 8.7
7 2,40 2.28 2.6
8 1.32 1.45 4.7
9 2.20 1.87 8.1
10 0.70 0.69 0.7

Mean + S.D. 4.86 + 2.57
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Table 2. Recovery of oxalic acid added to urine.

Conc., of oxalic
Conc. of oxalic acid acid after addition

Recovery

507

Sample No, in control urine of 0.01 mg oxalic
(mg/d1) ocid to 1 mi urine (%)
(mg/dl)
1 2,18 3,03 85
2 1,39 2.43 104
3 1.79 2,79 100
4 1.50 2.34 84
5 1.39 2,04 65
6 0.70 1.72 102
7 0.62 1.40 78
8 0.82 1.75 93
9 1.85 2,90 105
10 1.14 2.00 86

Mean £ S.D, 90.2 + 13,0

Table 3. Urinary oxalic acid in non-urolithiasis patients.

Conc. of oxalic
acid (mg/dl)

Volume (ml)

Excretion of oxalic
acid (mg/day)

1 1.45 2980 43.2
2 2,98 780 23.2
3 1.80 1200 21.6
4 3.45 1450 50.0
5 1.00 2660 26.6
6 1.40 2480 34,7
7 3.34 1360 45.4
8 1.64 1320 21.6
9 1.80 1300 23.4
10 3.70 640 23.7
Mean = S.D. 2,26 £ 1,00 1617 + 803 31.3 +11.0
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Table 4. Optical density of various compounds.

0.D.
Oxalic acid ¢ 0.4 mM) 0.350

1 Uric acid 0.028

2 Allantoin 0.021

3 Sodium glutamate 0.026

4 Sodium lactate 0.021

5 Sodium pyruvate 0.023

6 Sodium succincte 0.021

7 Glycine 0.018

8 Malonic acid 0,032

9 Sodium formote 0,027

10 Glyoxlic acid 0.670
11 Glycolic acid 0,026
Blank 0.020
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