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A Specific Character on the Urinary Hippuric Acid
Excretions of Workers Exposed to Toluene in Specific
Character of Manufacturing Industry
Heung-~dJai Park, Hyung-Joon Kim, Seong-Wook Jeong and Byung-Ho Lee

School of Environmental Science & Engineering, Inje University, Gimhae 607, Korea
{Manuscript received 7 January, 2005 accepted 14 February, 2005)

This study was carried out to investigate the correlation between toluene in air and hippuric acid in human
urine, which is based in the results of the health check-in and measure of working environment, was inves-
tigated for five years. Toluene in air and hippuric acid in urine were checked 116 workers who exposed to
toluene in five type of industry. The Mean concentration of toluene in air by type of industry and every year
and sex distinction, had positive correlation.(p<0.01) The Mean concentration of hippuric acid in urine by type
of industry, every year, sex distinction, disparity of age and term of duty had positive correlation.(p<0.01)
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Table 1. Numbers of factory by type of industry
Type of industry Number
manufacture of footwear(MF") 2
manufacture of parts and accessories for motor vehicles and engines(MV®) 3
manufacture of rubber products(MRs) 2
publishing, printing(PR?) 4
manufacture of chemicals and chemical products(MC®) 2
Total 13
Table 2. General Characteristics
Type of Sex Age(years) Working duration(years)
industry  male  female <30 30~39 40~49 50~59 60 < 5~9 10~14 15~19 20<
MF! 23 1 10 12 16 5 2
MV? 14 9 1 8 14 6 2 5 10
MR’ 24 7 10 16 5 6 13 5 7
PR 15 2 5 7 3 1 1 10 5 2
MC® 21 1 6 10 6 7 12 2 1
total 74 42 5 25 47 38 1 45 37 16 18
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Table 3. Operating condition of gas chromatography by Toluene and hippuric acid

Conditions
Parameters p - p
toluene hippuric acid
Detector FID
Col TC - FFAP DB -5
otumn (30m*0.25mm+0.25 L) (30m*0.25mm*0.25,:0)
Injector temperature 230C
Detector temperature 250C
Col 0 ¢ 45T 100C(1min) —
U oven temperatire . (20C/1min) — 240°C (2min)
Split ratio 1:50
Column head pressure 1.2kgf/cm®
! & é; &
¢ D CE B B
— °
H |
L. ;
L e
L. | :
—— E D
——NL E

Fig. 1. Chromatogram of organic solvents(A:Pentane,
B:Carbon disulfide, C:Acetone, D:1.1.1-, D:Meth-
yiethylketone, E:Dichioromethane, F:Benzene,
H:Trichloroethylene, I:Methylisobutylketone, J-Tol-
uene, K:Butyl Acetate Liethyl benzene, M:m-
Xylene, N:p—Xylene, O:1-Butanol, P:o-Xylene).

203

Fig. 2. Chromatogram of urinary organic acids(A:Mandelic
acid, B:Phenylglyoxylic acid, C:Hippuric acid, D:
o-Methyl hippuric acid, E:m-Methyl hippuric
acid, F:p-Methyl hippuric acid).
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Table 4. Mean concentration of toluene in air by type of industry and year(1398~2002) (unit : ppm)
Type of Years
industry 1998 1999 2000 2001 2002 Mean
MF* 10605133 1975¢625  639: 131 1317¢415  10.20¢267 1202168
MV? 6.40£2.32 428090 470+1.26 2.88+0,67 363053 438+058
MR’ 1246:361 1171258 1418364  730:18  2242¢362 1361149
PR* 1570£291 2803844 5552058 761195 555+1.20 12.49+2.23
MC’ 1667459 12724472 556:297 8.47:1.84 3342068 9.35:1.77
Table 5. Mean concentration of hippuric acid in urine by type of industry and every year (unit : g/ 2)
fI‘ype of Years Mean
industry 1998 1999 2000 2001 2002
MF' 1.37£0.12 1.40+0.15 2.05+0.20 1.13+0.29 1.01+0.17 1.39+0.09
MV? 0.59+0.06 0.81+0.06 0.55+0.06 0.36+0.05 0.51+0.03 0.51+0.03
MR’ 1.10+0.21 1.04+0.10 1.19+0.10 0.67+0.09 1.10+0.22 1.02+0.07
PR’ 0.84+0.13 1.01+0.20 1.04+0.23 0.23+0.05 0.25+0.06 0.67+0.08
MC® 0.81+0.09 1.15+0.15 1.78+0.25 0.49+0.06 0.39+0.06 0.93+0.08
g2dE ded Ad d9dE 2FAgds EF¢ Table 6. Mean concentration of toluene in air by type
1} ohpale) 7S EE, 7| EEAIES A2 of industry and sex distinction
(unit : ppm)
3.3 Type of Sex
. Mean
31 9% AT /1% EF9 % 9E vhuayt p  _ndusty Male Female
T By MF! 12.02+168  12.02¢1.68
2 Ao 249 7% B2 BEE= 2000 MV’ 3214042  846+169 438058
2 w MR 11.98+1.47  23.42+4.61 13.61+1.49
dg VFeE da #aste S Holu IdE
g ol b‘ ] mi}]ijn;} &cﬁ.}\;iﬂ JJ;‘ 9;* § PR’ 1026£143  1918+7.73 12494223
=l = aeeE s =2 G MC® 9.10£1.80  1571x7.03  9.35¢1.77
o AQ8R ANT AueAs FEse) o
FA2aT2 ARFHAAD JF B2 dxd J|F . o
E2qe WS EAHOE o8 A7} 9% Table 7. Mean concentration of hippuric acid in urine

Hp<0.06). 2AHE =% "xd % 94 20004
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by type of industry and sex distinction
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(unit : g/ #)
Type of Sex
industry Male Female Mean
MF' 1.39£0.10  1.39:0.09
MV? 0.58+0.04 0.50£0.05 0.51+0.03
MR® 0.83+0.05 168023  1.02¢0.07
PR! 068+0.09  064+0.14  067£0.08
MC® 095+0.08  046:0.12  0.930.08
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Table 8. Mean concentration of toluene in air by type of industry and term of duty (unit : ppm)
Type of Working duration(years) Mean
industry 5~9 10~14 15~19 20< @

MF 12.34+2.39 10.02+2.52 17.47+2.46 12.02+1.68 12.02+1.68
MV? 8.46£1.69 1.61£0.35 3.85£0.52 438058
MR 28.34+6.59 19.70+3.85 967+2.19 10.59+1.73 1361+1.49
PR’ 13.6141.49 13.22+5.09 13.70£2.54 9.58+3.06 12.4942.23
MC 5.33£1.62 7.68+2.10 955+3.53 19.67+8.21 9.35£1.77

Table 9. Mean concentration of hippuric acid in urine by type of industry and term of duty (unit : g/2)
Type of Working duration(years) Mean
industry 5~9 10~14 15~19 20< ©

MF! 1.35:0.11 1.10£0.13 2.42+0.48 1.39+0.09
MV? 0.52£0.05 0.50+0.12 0.59£0.08 0.46+0.04 0.51+0.03
MR 1.67+0.24 1.00£0.10 0.69+0.08 0.75£0.10 1.02+0.07
PR’ 0.76+0.12 0.63+0.10 0.360.05 0.67+0.08 0.67+0.08
MC? 0.98+0.14 0.94+0.11 0.67+0.21 0.80+0.22 0.93+0.08
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Table 10. Mean concentration of toluene in air by type of industry and disparity of age (unit : ppm)
Type of Age(years) M
industry <30 30~39 40~49 50~59 60< can

MF! 21.99+16.48 11.19+1.27 12.02+1.68
MV? 438058 438058
MR? 9.59+1.33 23.68+3.06 13.61+1.49
PR’ 10.74+2.33 12.68+2.71 0.6412.47 19.99+15.13 12.49+2.23
MC® 955+3.53 9.29£2.08 9.35+1.77

Table 11. Mean concentration of hippuric acid in urine by type of industry and disparity of age (unit : g/ #)

Type of Age(years) Mean
industry <30 30~39 40~49 50~59 60<

MF" 1.96+0.16 1.13+0.10 1.56£0.15 1.39+0.09

MV? 0.57+0.17 0.49+0.05 0.52+0.04 0.51£0.03

MR® 0.93+0.08 1.04+0.11 1.12+0.17 1.02+0.07

PR’ 1.01+0.26 0.51£0.08 0.62+0.10 0.96+0.18 0.52+0.17 0.67+0.08

MC® 1.05£0.19 092+0.11 0.81£0.14 0.93£0.08
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