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A Study on the Urinary Hippuric Acid Excretions of Workers
Exposed to Toluene in Working place
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This study was carried out to investigate the correlation between toluene in air and hippuric acid in human

urine, which is based on the results of the health check-in and the measure of working environment, was

investigated for two years. The concentration of toluene in air for the five working places in Yang-San area
were ranged from 39.05£1031 ppm to 4.0413.38ppm and the mean value of those was 16.89114.76ppm.
The mean value was 16.89%14.76ppm which is below the permissible limit of toluene. The concentration of
hippuric acid(HA) in the worker's urine were between 0.47g/{ and 0.76g/ {. There was mutual correlation
(r=0.94) between the concentration of toluene in air and that of hippuric acid in urine. In case of male
workers, the mean value of hippuric acid in urine was 0.56g/{ and the female workers was 0.57g/{ that
showed higher than the male's. However, there was no relationship between the workshop and the distinction of
sex. From the mean value of toluene in air(T) and that of hippuric acid(H), we obtained the formula,

H=0.3log T+0.235.

Key word : toluene, hippuric acid
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Table 1. General characteristics of each working place

Number of Toluene
Group  Occupation usage per Remark
workers
month{kg)
A AARFAzx 70 4550 84 kA A
B =8 AEAx 92 12,500 34
C uAz ¥ Az 330 60,000 34
D M9 AF Az 143 15,000 &3
E  ZIZ§7 A% 334 575 =%
22 ZA ¥y
AR 715 FEE ALY 9y w4 o
3 A Sited: AR AE ANE TFY

{(personal air sampler : MSA, US.A)S 2847
i AP (coconut shell charcoal tube, 100mg /
50mg : Supel Co, US.A)Z o|€3te 0.2 ¢/min®
TR 133 120~180%4 2% ¥ Hsuch ¥
E e dus TP splR &3 §

x
AYA $4 BHBRL Aveta ¥FI 2F
S BYete] 429 vialol &7 B F ol
B3l (CSe, Aldrich) Im 4 & 718kl 3083 %



AgFN ] BRAG) w2H DRAS oAl A BY AT

A5t FRE FU1EAS EEAAG. 2 A & 8@ 3 AGTY F& oA nrtdHd S
A F 1WE AR EIYI(GC, Shimadzu  AAY FAE desrz g {U1EA F2
GC-14B, Japan)el ¢t a, &3& A8S 93 93 2F grERe vfed), Sdg vd np
o J|A e EZAQL RSP AH FPsn w4 TR fU4A HAFAES ARIAGA ] #
Azet Y3 wyer @xAA BAsdch 7 AV|E EAZ HoJth =FF 49 A 73, 8%
~azaEIRH] B AL o3 29 # o ZEA SFARAE AAGFRA ofsd 2%
22 DB-1(100% Dimethylpolysiloxane, 25mx  ®txAt ¥E7F 10g/0 vwd A$v B34
0.32mm) & A&t o, HEVE BFE oles A 1.0~25¢/ 4 vl A 59 A, 25¢/0
Z7)(Flame lonization Detector)® AHEatdth 2 3¢l 2%+ AW FAZ F43ha gl
g 2TE 0CAM B9 7Ce $2F722 140 B 2Abs #7144 F EFAE MRSt
CTHAA 4c2ANZHon initial time#d final timee A9 AGH 53& ARFA 75 EF9 v=4%
zyzy 2%-3 3R ow AASYAY NEFARY . L2F vixdt FEE 2d 7 A - Ak &
Z7)9 2EE zvzk 200C, 250CE AAsgah o Al AAA A AR TS FEAZ T
ZNo0RE A V\E AbEslg o) oplit ratior 139 120~180%7t 23] A3 V|F 27 =5
501 sFE T TE TF QAR 7FEETA(TWA Time Weighted

AMAHAE A= 28 2AYZRY 49 Average)2 #Atste] Astdch aEn o] #3tg
ol thoff Zﬂﬂéﬁ% AN NESE YR 4 2ol 93 EFdY #3382 B8R %= 4459
o BE2Ae g7 gol ZYFRE 24zl ¥ EE AMEIATH Table 25 AW F 570 A
A3 st of 3}% 2kl A AA Aol diE dFe] T1E EFA %EQ} Z—f?jXM 8% abxit
“?3*3 22X Moﬂ ’\&‘RME AAAE B3 FRE YE Zlolt
Aot 8F wh=Ate AL 8 05 mEE AEa
o _,40} I pyridine 05m { & 7}5}] 33k B o) Table 2. Mean Concentration of toluene in air and
ol benzenesulfonyl chloride(BSC) 0.2m ¢ & 7}3ta hippuric acid in urine for the investigation

vibration mixere]Ad ¢ 5%z & . Egsid A
2olAf oF 30%¥7F WA % 5 ethanol 38miE 7t
) HAE 5SmeE o] F TFEch °LZ_«1 g
g AAS A& 3000rpm A 583
Ttﬂﬁ}- /\quBI -140}04 79&0}—_]_ ethanol
HNoZ o] EFFEA(UV-vis spectropho-
tometer, Shimadzu 1201, Japan)Z 410nm¢ 34
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term
. Cone. of Conc. of
Working toluene in Mean (ppm) hippuric Mean (g/ ¢ )
place (Mean *S.D) acid in (Mean *=S.D)
air (ppm) :
urne
7.35 051
A 0.59 404%3.38 048 0.47%20.04
417 043
12.00 061
B 4.03 7921399 0.40 0.51%0.11
7.73 054
37.36 0.56
C 465 249211758 051 0.56%0.06
33.73 0.62
37.94 055
D 29.35 39.05+10.31 0.86 0.76E0.18
49,87 0.88
7.22 053
E 2.83 850*E6.41 0.53 0.52£0.01
1545 0.52

24 712 % 7 AR E 3~48)e] E4o] of

2ol ot qu] 2o\ g ARAL] AR
e A e gl A 1'“94’\]74 dlole & At&shyio),
o ZHAel F A4, vol, 4, & F 75
5o Wy gaie 37—3% 32 gk, Wy 2R
Azrel wlmAl FTakg srgdie] HlwstgTh o
A A 715 BFA ¥=8 A B, C D, E &
AdAEo 7 40413.38ppm, 7.921399ppm, 2492
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Correlation between Toluene and Hippuric acid
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Fig. 1. Correlation between toluene in air and hippuric
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Table 3. The urinary hippuric acid excretion of male
and female in each workshop

Working place Male o Female o Mean

() @) 9 e 0

A (70 0452 59(84.3) 0.527 11(15.7) 0473

B (92) 0520 79(85.9) 0.492 13(14.1) 0515

C (330) 0561 311(94.2) 0533 19(5.8) 0559

D (143) 0.763 133(93.0) 0.752 10(7.0) 0.762

E (334) 0522 287(85.8) 0533 47(142) 0523

Ave 0.564 0.567 0.566
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A EFA =28 TRAEY vl W gd Ba Q7
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Bux, ZH8 713 EFAe BEgel el Log
Y52 Foha ol el rhmitvel By

8% wwAlY FEo] digt 4F AsE =095
2 U b=03001, a=023458 UEh} TS

2 BANE F52 5 AU
H=0.3LogT+(.235

o471 HEe 2229 2% vhui BE(g/1)9]
2, TE 71% 2549 5 =(ppm)°]th

Table 4. Log function for Concentration of toluene in
air and Average Concentration of hippuric
acid in urine

Conc.of Log value Conc. of
Group toluene in air (Conc. of hippuric acid
(ppm) toluene) g/ )
non-exposire _ _ 0.20
group
A 404 0.61 047
B 792 0.90 0.51
C 2492 1.40 0.56
D 39.05 159 0.76
E 8.50 093 0.52
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