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Biological Exposure Indices of Organic Solvents for Korean Workers

Jae Yeon Jang, Hyang Sook Chun, Ho Keun Chung

Institute of Occupational Diseases, Korea Labowr Welfare Corporation

Biological exposure indices (BEI) of toluene, perchloroethylene (PCE) and methyl

ethyl ketone (MEK) for Korean workers were studied respectively. Environmental exp-

osures in workplace to organic solvent were measured by personal sampling. Blood

toluene, blood perchloroethylene, urinary trichloroacetic acid and urinary MEK were

determined by headspace gas chromatography. Urinary hippuric acid were determined

by HPLC and corrected by creatinine. BEIs for Korean workers were calculated as the

levels of determinants which are correspond to permissible exposure limits in Korea.

Blood toluene level of 2.2mg/l and urinary hippuric acid level of 1.7g/g creatinine

are correspond to an exposure of 100 ppm toluene.

Blood PCE concentration of 1.6mg/l and urinary trichloroacetic acid concentration

of 29mg/1 are correspond to an exposure of 50ppm PCE. Urinary MEK concentration

of 1.0mg/1 is correspond to an exposure of 200ppm of MEK. BEIs for Korean workers
determined in this study are very different to ACGIH’s BEI as urinary determinants
are much lower and blood determinants are much higher than ACGIH’s BEL
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Table 1. Results of various paraheters measured for workers exposed to Toluene

Parameter No. of samples Mean SD Range ACGIH’s TLV or BEI
Environmental Toluene (ppm) 23 38.8 45.5 0 —126 100

Blood Toluene (mg/L) 23 1.01 0 — 3.5 1

Hippuric acid (g/g creatinine) 23 0. 66 0.1="-2.14 2:5

Table 2. Results of various parameters measured for workers exposed to Perchloroethylene

ACGIH's TLV or BEI

Parameter No. of samples Mean SD Range

Environmental PCE (ppm) 13 22.4 23.1 0 —61 50
Blood PCE (mg/L) 13 0.72 = 0.2=2.5

Trichloroacetic acid (mg/L) 13 1.07 0.6— 3.5 7

Table 3. Results of various parameters measured for workers exposed to Methyl ethyl ketone

Parameter No. of samples Mean SD Range ACGIH’s TLV or BEI
Environmental MEK (ppm) 14 137.2. "7,132.°2 34 —356 200
Urinary MEK (mg/L) 14 0.83 0.44 0.1— 1.3 2
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Table 4. Biological exposure indices of some organic solvents for Korean workers calculated in this study

Solvent PEL" Biological exposure Regression equation? BEI ACGIH's BEI
(ppm) determinant a B R?
Toluene 100 Hippuric acid 0.0133  0.401 0.84 1.7 2.5
¥ (g/g creatinine)

Blood Toluene (mg/L) 0.0198  0.170 0.78 2.2 1

Perchloroethylene 50  Urinary Trichloroacetic 0.0413  0.852 0. 85 2:9 7
acid (mg/L)

Blood PCE(mg/L) 0.0258:+. 40,277, 0.65 1.6 1

MEK 20 Urinary MEK (mg/L) 0.00307 0.419 0.58 1.0 2

1) PEL : permissible exposure limit in Korea

2) Regression equation between biological exposure determinant concentration (Y) and environmental

concentration of organic solvent (X). @ 1s a slope and f is a constant.
All regression equations are statistically significant (p<0.005).
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