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A Study on Relationship between Exposure to Toluene and Excretion
of Hippuric Acid in Urine with Male Solvent Workers

Sung-Soo, Lee M.D., Kyu-Dong, Ahn M.P.H.
Byong-Kook, Lee M.D., Taik-Sung, Nam M.D.

Department of Preventive Medicine, College of Medicine,
Soonchunhyang University

The?objective of this study was to examine the correlation between personal exposure of toluene
at .workplace and the concentration of hippuric acid in urine of male solvent workers.

The study groups are 60 toluene exposed workers who worked at video tape factory and printing
factory.

The results are as follows :

1. The coefficient of correlation between toluene concentration of personal exposure and concentration
of urinary hippuric acid was (.649 (regression equation Y=0,015X+4-0.936, Y=urinary hippuric acid
concentration, X=Toluene concentration of personal exposure).

2. Urinary hippuric acid concentration of workers with TLV 100 ppm of toluene was calculated 2.
44 g/ L by the regression equation (Y=0.015X-+0.936).
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' %%e‘m AN & A2e F2 35718 F3 AW
AL el APAdA da AgEE f7 2 F589 238 FHAE o]Fo A 4 JH(Cohr
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¥} ZAgste] upAb(hippuric acid)e 2 FAHo] 9=
w2 A cH(Cohre} Stokholm, 1979 ; Carisson, 1982).
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Z, 9% 5ol wAsts AT FFAEA A4 F
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Table 1. General Characteristics between groups
(unit : years)

No. of Working Years
Group Age(yrs)
subjects (yrs)
Control* 96 268+4.1 -
Case
A 24 284+27 . 55434
B 13 28.7+3.1 48+16
C 17 31.8+5.0 80439
D 6 325145 86109
Total 60 29.8+4.1 6.0£3.0

*: Cited in Joo-Ja Kim (1989)
A : Mixing department
B : Coater department
C : Metal printing department
D : Paper printing department
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ZAMR AR 60 AYo Al wlst 3MARAE¢) Organic
Vapor Monitors 35009 48 7118 A2 743
g TEAY 5F7 Axoh st A Az AHF
HA 6AIZHIA TAIZE o] 4ol AlEE A FH sk Gas Ch-
romatograph 2 #Astch Alge BN A" §7]
SAE CS, 2 miol oF 3043 g £&5% Algg dS
7 2o Z2ANAM £

Chromosorb W (AW -DMCS) 30%
80—100 mesh
1 200°C
1 100¢C
' : N, Gas 20 ml/min
: Shimadzu 14-A FID

Column Packing :

Detector Temp
Ingector Temp
Carrier Flow

Instrument

2) 2% v B4

& Sample it rExH08:30—17:30)8 thd2
B2 9% 3]0 A 4A] Alo]oll(Carrisson &, 1982 : Hasegawa
%, 1983) ©F 100 mle] 8% MFsigon o vFL

3¢ 3 ohgu gol ENEdct

05 mie} Agd AFAFyel Y 0.5 ml-Pyndine,
0.2 ml-Benzene Sulfonyl Chloride® 7}3t & E3}slo
304 '¢+x% Ethyl Alcohol 3.8 ml& v}l 3|4 &

410 M9l shgel M FHni Agsted v B
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E 1M 2 5 %ol hRE 9FE 2684414,
A7 dFe 208+4.14, 2HEFE 6.0430de2
AdEe gzFol ok Bt}

APzl 2 258 5249 A AZF FFe &
29} o] AL 2474208 ppm, BE 89.3+108.1 ppm,
Ct 1181497.3ppm, DE 19174829 ppmo2 %A
Qom 7+ 188 E3d 55 AR §o3 7
& BYTHP0L).

£2d yEF 23490 As} Bold= M E K7}
CAl A+ Ethyl Acetater} ETAsls oz #lEgle
o Do N SR FAHAH2Y 1, 2, 3, 4).

2% vt WdTS BEA(UFA, 1989) 0.6+1.
2 g/L, 4879 A Hoe 22422 g/L8 F F7
ol $AMez FAF o7k AATHPLO.01).

Ao 4 28 2% vhkx MiHZFE AE 1040,

Table 2. Toluene concentration and urinary hippuric

acid concentrations between groups.
(unit : ppm, g /L)

No. of Toluene Hippuric acid
Group
subjects (ppm) (g/L)
Control 96 06+1.2*
Case‘##
A 24 24.7+ 29.8** 1.04+0.5*
B 13 89.31+108.1** 09104
c 17 118.1+ 97.3* 42+2.7*
D 6 191.74+ 82.7* 39+1.0*
Total 60 81.94 95.6** 22422*

*:PC0.01L **:P<0.01 ***Working Conditions

A : Room temp 24.0C Relative humidity 34%
B : Room temp 24.0C Relative humidity 37%
C : Room temp 32.0C Relative humidity 53%
D : Room temp 30.0C Relative humidity 58%
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Fig. 1. Chromatogram of Mixing department (A)
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Fig. 2. Chromatogram of Coater department (B)
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Fig. 3. Chromatogram of Metal Printing department (C)
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Fig. 4. Chromtogram of Paper Printing department (D)

5 g/L(P€0.01), B& 09404 g/L(P>0.05), C+=
7 g/L(PL0.01), D& 39410 g/L(POODE 2F C
7t Duvk §94 FEsb ¥Ro vhedt el &
A deht Aoz gAuUY, 2§ A C DIHE
223 AR #9490 dewt 2§ BAME £
Hel fol4o) gtk EP 2 28W YULEE A,
Bzl 24.0¢, C7} 320, D7} 30.0'C2A z2etv]eo} AHT
391 C, D7} wlEle HolZ 339l A, Burh Eskch
AYFHAH S ASFl K 2F vk )

4242

g/!
10 [~ Y=0.015X+0.936
(r=0.649, P<0.01) Lt

Urinary hippuric acid

I= L ppm
0 100 200 300 400 500
Toluene in breath zone air
Fig. 5. Relationship between toluene concentrations in breath
zone air and hippuric acid concentrations in urine
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Ao W a4 Fgdol de ReR(r=0649)
velgton 2Adegw §od Aoz JEHTHPXO.
01). £ E=2d HEgd g 2F vl WAdFS
Y2 3@ ¢&aAdAAe Y=0015X4+093622 A 4ls

AeH(1™ 5).

V.o &
Brde Wy BgzzA 38 Ta4 420
Az %A}fs*rﬂ gEol AQdAels 2875 B

Ao gAERA g ol &Hun Atk

R B A}?SEJ(Amerlcan Conference of Gover-
nmental Industrial Hygienists 1988)2] 3]-&71&(TLVs)
of ost B AZ7HE i &ER(TLV-TWA)
100 ppm(375mg / m®), ©7|zt #2385 =(STEL)
= 150ppm(560mg/m3)oi Ausn glesd sy
dolME o 7138 F86ta AH(=gH 1A, 1983).
EidilE N R R AGE*IY'ZMW 9% vl wiAd
2 ZAE9 01-10 g/L, FAFA 10-30g/L,
AMeA 30g/L olgez AHsta Ack(ardtdrd
W, =55, 1988).

3 o)Ak 9 A A1 3] o Biological Exposure Indices
(1988)| = 25g/g creatinine. 2 °o|AL FF= %
QA NAEZEE 100ppmolstellA Q50 wWAdHE
ohatare) A3z Fetdy 74°l‘3r

Ao Egoz F+8 20% A=
714 & a gArEE S AH %—Er
Age e 9F o3 WiAlEd. a5 vhe e AQJF A7
e mojupyt Ezyt Fukd ? 1—2~13ke] A
o] wtog "otz i vy AYPeE $171
%’101 b Abe 2AY FHEA °-‘°E'=(Mat 5, 1987)

Fdo) WAe FYEA 1222000l oiitE wjadec
(Zenz 1988).

g warE 53 Xylened
o] Zax A vhxqh HH’%%“I Z7hstn 2 (v
1987 ; Mat 5, 1987) E5d Z2Ad FojHor &
%9 ‘1}”401 #7bete AL oplnz R FaAr
Hqrh Aoz oF viwd wldze E33 g
23g el A b #7184 (Xylene, Stylene)7t &
Ho] glix] oJig g #Agleior @ Aolch
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2 5(1987)0l J&tdE g EFA 71EFE ¢k 150
ppmoll A nhzAb wjdEFe 06g/L, 2 400 ppmel A&
29g/L, ¢ 550ppmoliA 6lg/Leg & JFoA9
EFd A9 HEF 100ppm o] st g vzl wfd
#o 10g/L, ¢ 200ppmol A= 39g/L2 A" A
B @A e AL ol AYEd w=d AU
Zxw 230 wilA wlite] widdo] g oz
87 e FEIF vz A9l HEFest ofYee AL
28 5 Uk

oM E 5(1988)° <oJstd EF< 77.7 ppmol i3t
vl b 12g/L, Inoue 5(1988)el ofatd &5 100
ppmol thaled vhixibe AA} 12g/LEA & Agtde

2 A9E HolT Yo} o]AL wlmite] FAuhy 9
apol7t opd7st AAH L JHZERE LR 3 Ao
2 ohat wjdare] ojA Mo Aol e AL
2 4dsn, goz ¢ drsojol & BeMdo] ad
=3

EFd X2 dslo mhxihjde] Fridite A
Cohrs} Stokholm(1979)el <J38t uraxd uf AR 3
A9l 2% 9] vt i Ad B2 4] #1322 Sodium benzoate
o} A%, AXE B 2L M E HF £ A
apel] uwiel thE oz delAd Jdow(Mat 5, 1987)
ol ME 5(1988)2 diZwolA 03g/LE Bxugh vt 9]
o 2 dAxdA Q83 dzE(AFA 1989)9] rik
2 W dF 06g/LE Holrt e AR JEldoen
B odpe A dizd MAA AFA(1989)9 IF dix
=& M A BN 497 A% 2 Aol
FAFSH7] W&ol Q&

EFd Z2d g 8F vim4at wjdFde JaEw
Ae B d79 48AF r=0649(P0.01)EA H4#
A e Aoz YeRych

Aargd 228 giadoew § Kawaist Teramoto
(1984)9] @AfelA FBASF r=0897, AJNETH <=2
A5 oz & Mikuski 5(1970)9 A7A GdA
4 1=08l, Inoue 5(1988)9 A#33d A4L=2E o
Fez & dFdA FEAF r=0828RT £ Aol
$E e e
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AT FRASF r=0661, 1Epvlo} AT L2A
£ didoz & Droz(Mat %, 1987)9 Z#AF r=0.
7142 B x2AL A o] oleh fAME & Rola Qlrh o]

A Aae AA9TH vind 29 259 S8

olglol e Aol Aol AWy 2 Fx=o FoldMx
gl £ U Aoz Az

a2y B Ao AN A4 Y=0015X+0.
9360 ojste] EFA AUYER HEEEA 100 ppm
el wpxst wAEe 244g/LE2 RSAAN8AEE
(ACGIH) 9] 4 & 874 % 2 A i (Biological exposure indices
:BELs. 1988)824 vul:4t wida 25¢/g creatinined)
duAE dAsE Aoz vehyoy b AyE(w
on 5 1987 olMF 5, 1988 ; Inoue &, 1988)9] -3)
AWAANE o] &3 whmil wiEFE o 1/27E2R
Aol 2 a3 & AolE JeplTh ol olME
£(1988), Inoue 5(1988)9 drolA &F whmit £4
S HPLCE ol &3 RAu 2 QoM FHE=ydl o
L Byl zold: A4 o low uhv] F(1987)
o] Ao A 2AYBRFEE @17 Az 589 Charcoal
tubeZ AFE-3H WA B el A AEE gAY B

T

o

lo

7t N33 7179 Organic Vapor MonitorsE A&
oo A 71918k A 2Tk

2 dpoA £l F2gro] 100ppm o] 1H
C, Dol A mhxib wjdeke] xl7} #7138 A2 v& <
FAZANA B 4 QAyD #4422 100ppm o] Fol M=
vhate] Wdael 2 Wabh giRet B ek
£ 100ppme Z#3t o vhwibe] wjdFo] FA4FE F
712 B AL & 2914 & 4 dstel Airr Conditioning
& Hulg A, B 1§58 AFHL2xd sihE ]zl
1} C, DY} Al esE 77 32C, 0TE kb A, Bol
vjate] Agjatsiago]l AA 4 o} LEFF E TEFY
Z7tE #71% EFAY #hdEslel dsted A ARF
o] Z7islo] vhmit wjMdakel Figh o] opdrt o4

g8 ¢ Apld A¥is 7 ol AR A%

£7d Fagw vhuy

F8h7l= =74l
v Adkstel Ao HAuiAtte] #jstEA AN o
A

AE= ool & oz AztdTh
W FZARIA 2715 BER AAAEF £4E 9
3t vz 3MARe] Oganic Vapor Monitors # 35004 &2
b AT A AgoR2A o]AE °]&E FFA
Z23e g2 dyxse] wyten F, 1987
%, 1983 : Inoue %, 1988)3te RAulor Hojrt
TR AJdBAZANAAN QAHHAA ¥ As
Sampler2 % £%d IEFS FRE F Ude

AZrEn,
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