Interference effect of some organic acids for the analysis

of hippuric acid in urine by UV method

Mi-Young Lee, Jeong-Sun Yang, In-Jeong Park
Industrial Health Research Institute, KISCO

Summary: There are lot’s of organic solvents used in the workplace. Most of
them are used with mixed type. From the NIOSH analytical method, hippuric acid
in urine can be analyzed by UV method. If there were co—exposed organic solvents,
other organic acids are also detected in the exposed worker’'s urine. Xylene, whose
metabolites are methyl hippuric acid isomers, is often used with toluene as a
general name called ’thinner’. We surveyed the interference effect of co-existed
organic acids in urine with hippuric acid. Mandelic acid, phenlyglyoxylic acid, and
o—-, m-, p~methyl hippuric acid were added respectively in the reference urine. The
concentration of hippuric acid was 0.03 -14 g/L. The analytical results by UV
method for the determination of hippuric acid were compared with the ones by
HPLC method. The interference effects of mandelic acid and phenylglyoxylic acids
were negligable while the ones of methyl hippuric acid isomers were over 25 -
999 in the concentration range of 05 - 2.0 g/L. We conclude that NIOSH
analytical method for hippuric acid in urine by UV can be used in the limited cases
such as the single exposure of toluene in the workplace.

key words: hippuric acid in urine, single exposure, co—exposure, interference effect
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HA(UV); Amount of hippuric acid determined by UV method
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1. Interference effect of mandelic acid (MA) on UV measurement of hippuric acid

in urine(unit; g/L).

MAMHPLC) HA (only) HA (mix) IE%
0.42 0.03 0.03 1.6%
0.75 0.04 0.11 7.8%
1.44 0.01 0.05 2.0%
0.39 0.33 0.34 3.5%
0.79 0.33 0.37 5.1%
1.25 0.33 0.30 -2.3%
0.47 0.69 0.58 -21.2%
0.79 0.68 0.59 -9.6%
1.43 0.68 0.57 -6.5%
0.47 1.33 1.27 -10.1%
0.81 1.35 1.30 -5.1%
1.44 1.37 1.24 -7.5%




2. Interference effect of phenylglyoxylic acid (PGA) on UV measurement of

hippuric acid in urine(unit; g/L).

PGA(HPLC) HA(only) HA (mix) IE%
0.43 0.00 0.03 6.1%
0.79 0.05 0.11 7.2%
1.33 0.01 0.05 2.8%
0.46 0.33 0.34 3.0%
0.76 0.33 0.31 -2.6%
1.44 0.33 0.35 1.4%
0.44 0.71 0.65 -10.5%
0.81 0.74 0.70 -3.6%
1.36 0.69 0.68 -0.7%
0.43 1.41 1.35 -11.6%
0.81 1.45 1.32 -13.1%
1.42 1.48 1.40 -4.9%




3. Interference effect of o-methyl hippuric acid (o-mHA) on UV measurement of

hippuric acid in urine(unit; g/L).

o-mHA(HPLC) HA (only) HA (mix) IE%
0.37 0.01 0.35 99.5%
0.73 0.05 0.50 66.2%
1.22 0.01 0.68 59.0%
0.50 0.33 0.65 63.7%
0.97 0.33 1.05 74.0%
1.52 0.33 1.41 71.0%
0.39 0.69 0.82 38.2%
0.71 0.71 1.03 49.1%
1.22 0.69 1.27 50.9%
0.39 1.42 1.39 -8.0%
0.78 1.48 1.69 30.5%
1.22 1.39 1.84 40.3%




4. Interference effect of p-methyl hippuric acid (o-mHA) on UV measurement of

hippuric acid in urine(unit; g/L).

p—mHA(HPLC) HA (only) HA (mix) 1E%
0.41 0.01 0.30 77.3%
0.90 0.05 0.57 62.2%
1.13 0.01 0.61 56.9%
0.51 0.33 0.63 59.4%
1.98 0.33 1.11 79.9%
2.00 0.33 1.59 63.2%
0.41 0.66 0.65 -2.3%
0.82 0.74 0.88 18.4%
1.27 0.70 1.13 36.0%
0.47 1.42 1.38 -9.3%
0.89 1.45 1.84 47.5%
1.39 1.41 1.83 32.6%




5. Interference effect of m-methyl hippuric acid (o-mHA) on UV measurement of

hippuric acid in urine(unit; g/L).

m-mHA (HPLC) HA (only) HA (mix) IE%
0.77 0.02 0.53 72.1%
1.46 0.06 1.00 69.6%
2.34 0.04 1.53 68.7%
0.60 0.33 0.78 75.6%
1.17 0.33 1.29 81.8%
1.84 0.33 1.69 74.0%
0.70 0.67 0.89 34.2%
1.37 0.74 1.24 39.5%
2.27 0.73 1.81 51.3%
0.81 1.43 1.35 -10.8%
1.45 1.45 1.79 25.2%
2.46 1.44 2.43 42.9%
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13( 28 )
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718k HPLCY UvH

(g/L) B (£SD) datas  outlier data(%) I FH(E£SD) datas outlier datas(%)
0.86 0.86 £0.03 13 0(0.0) 0.88 £0.07 22 1(45)
1.09 1.11 *0.10 11 0(00) 1.12 £0.11 20 2(10.0)
1.27 1.35 £0.05 12 0(00) 1.20 £0.10 17 3176 )
1.61 1.63 £0.08 12 0(00) 1.63 £0.13 17 0(00)
1.75 1.78 £0.10 17 0(00) 1.73 £0.11 20 0(00)
1.98 2.08 £0.04 7 0(0.0) 1.95 £0.16 22 2(91)

71 gk HPLCY UuvH

(g/L) H 7 (£SD) datad  outlier datas(%) 3 FE(E£SD) datas= outlier data(%)
0.71 0.66 £0.05 13 1(077) 0.75 *£0.07 20 3(15.0)
1.02 0.93 £0.09 12 0(00) 1.07 £0.15 21 2(95)
1.14 1.12 £0.07 14 0(0.0) 1.15 £0.11 19 1(53)
1.36 1.36 £0.09 16 0(0.0) 1.38 £0.18 18 1(56)
1.59 1.57 £0.10 15 0(00) 157 £0.15 19 1(53)
1.81 1.81 £0.08 12 0(00) 1.81 *£0.17 20 2(10.0)
2.02 2.03 £0.15 19 0(00) 1.98 £0.31 16 0(00)
2.22 2.28 £0.09 11 0(00) 2.16 £0.28 21 1(48)
2.40 2.43 £0.10 11 0(0.0) 2.39 £0.20 23 0(0.0)
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71 =%k HPLCH UVH

(g/L) B (£SD) datas  outlier data(%) I FH(E£SD) datas outlier datas(%)
0.69 0.64 +0.06 16 1(63) 0.73 +0.08 17 4(235)
0.94 0.83 =0.07 14 1071) 1.02 *0.10 20 2(10.0 )
1.14 1.07 £0.08 11 0(00) 1.17 £0.14 22 2(9.1)
1.33 1.31 £0.05 13 0(0.0) 1.36 £0.13 17 2(11.8 )
1.63 1.60 =0.08 13 0(0.0) 1.63 ©0.15 19 1(53)
1.84 1.84 *0.11 13 0(0.0) 1.83 £0.14 20 1(50)
2.05 2.07 +£0.10 13 0(0.0) 2.03 +=0.20 19 2(105)
2.23 2.27 T0.06 14 0(0.0) 2.19 £0.18 19 2 (105 )
2.40 2.49 *0.18 10 0(0.0) 2.35 £0.24 21 1(48)
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71 =%k HPLCH UVH

(g/L) B (£SD) datas  outlier data(%) I FH(E£SD) datas outlier datas(%)
0.58 0.52 +0.02 10 1(10.0 ) 0.60 +0.06 23 2(870)
0.78 0.76 T0.06 18 1(56) 0.83 *=0.11 14 0(0.0)
1.02 1.01 £0.04 17 1(59) 1.04 £0.10 17 1(59)
1.30 1.25 £0.04 18 2(11.1) 1.32 £0.11 17 0(0.0)
1.54 1.52 =0.05 15 1(67) 156 ©0.15 15 2(13.3)
1.79 1.80 *0.11 12 1(83) 1.80 £0.18 22 0(0.0)
2.24 2.21 +0.09 19 1(53) 2.24 +0.21 15 0(0.0)
2.52 2.51 *0.08 12 1(83) 252 015 22 0(0.0)
2.81 2.87 £0.08 14 1071) 2.74 *0.16 17 0(0.0)
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