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Envirormental and biological monitoring of workere expoeed to methyl bromide
through quarantine fumigation

Jong-Seong Lee™ - Yong-Hag Lee + Jae-Hoon Shin- Jung-Keun Choi + Cha-dae O+ Ho-Keun Jung

Occupational Safty and Health Research Ingtitute, Korea Occupational Safty and Health Agency,
Department of Preventive and Occupational Medicine, College of Medicine, Pusan National University”

This study was performed to estimate environmental and
biological monitoring of workers exposed to methyl bromide
through quarantine fumigation. Airborne methyl bromide and
it's metabolites were analyzed by gas chromatography and ion
chromatography, respectively. The results are as followings;
airborne concentration of methyl bromide(TWA) was 2.08%
1.56 ppm(N=8). Dispersion and setting/degas groups were
0.67+ 0.12 ppm(N=2) and 2.54+ 1.53 ppm(N=6), respectively.
Bromide ion concentration in serum was 23.40+ 1491 /¢
(N=10) in the exposed workers and 4.74+ 082 /¢ (N=21) in
the non-exposed workers. Bromide ion concentration in urine
was 3556+ 26.89 /£ (N=11) in exposed group and 6.62%
2.31 /¢ (N=21) in non-exposed group. Good correlation
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was observed between concentration of serum and urine
(|2:0.890 p<0.01). No significant correlations of other
determinants were observed. Calculated from a regressive
curve, the biological half lifes of serum and urine were 10.7
and 5.9 days.

In these results, biological monitoring of bromide ion of
serum and urine provided useful information for evaluating
exposure of workers to methyl bromide, so that an availability
of bromide ion of biological samples was showed as
biological monitoring indices for methyl bromide.
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Table 1. Number of workers to estimate airborne and biological monitoring for methyl bromide
) Biological bromide ion
workers Airborne -
Company N) MB t Serum Urine
(EOS) EOS Prework
A 7 5 0 7 6
B 4 3 4 4 -
Total 11 8 10 11 6

T MB : methyl bromide
§ EOS : End of shift

Table 2. General properties of exposure and non-exposure groups.

Groups Exposure ot ipone
Serum Urine
Case 10(11) " ) 21
% 35614.80° 35.714.85 36.315.18
£ (29~45) (28~44) (28~42)
p>0.05 p>0.05

T Case of analyze to exposure group : Serum(Urine)
§ Arithmetic mean = Standard deviation (Min ~ Max )
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Table 3. Gas chromatographic conditions for analyzing methyl bromide 1R25F08 L, |l= % A2}
Parameter Analytical conditions HIB)ACGH)9] =E71EQ] 1 ppmel
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T tur

emm&ene I o] 2.54 ppm_j Eokzlo) 9]40.67 ppm
Injector 180 C it} 52 A%E BIloY FAZCE
Detector 220 C G035k 232 o2t}
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Solvent CS2 (Internal standard: Octane) 2. H|E|:§'E I S0 MHAIR
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A9 (National Institute  for Occupa-  Table 4. lon chromatographic conditions for analyzing bromide ion

tional Safety and Health, NIOSH)®] A Parameter Analytical conditions
o]l F3te] AAIBISITHNIOSH, 1994).  Instrument IC, Dionex DX-600

g4 A4k A|ZA2)7)(Gilian, USA)  Detector Conductivity detector
TFEH e W, ) Column lonPac AG4A-SC 4mm guard column

294400 mg / 200 mg, SKC, USA) lonPac AS4A-SC 4mm analytical column
ﬁ 0456}04 02 {/min®l3}e] FHOE  Eluent 1.8 mM NaxCOs + 1.7 mM NaHCOs
RS A A AR 2 SO
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ot == 4% BEspE w25 ET= 99 A
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2 88 ¥ A¥E 220j0|= 0|2 24 EEFEY AYAE A9 T8 F AW
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v 131
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T(Millipore P4 Milli-Q, USA)Z AIZE  Tap16 5 Concentration of environmental methyl bromide(MB) gas through quarantine

T AHESioiTh BESE(TarA|, o furmigation.

)% BHEO]2 EFHNDIONEXAH, v] MB  concentration(ppm) ,

DE AUD R, ol T N' Mean® £5D Renge S

SEE HE Aoke EDAES A3} Dispersion 2 0.67%0.12 0.60~0.76

At} Setting & degas 6 2.54%1.53 0.32~4.60 0.154
Total 8 2.08%1.56 0.32~4.60

= AN g3 2 ngnjo|= o]i
A 3 200 ol ol EYEY

T N: Number of workers examined
§ Mean £ SD: Arithmetic mean T Standard deviation



Table 6. Concentration of serum and urinary bromide ion.

Bromide concentration(mg/ /)

Groups Nt Mean® £SD Range p-value
Serum bromide ion
Exposed 10 234011491 7.89~54.39 0.000
Non-exposed 21 474 + 0.82 3.60~ 7.02
Urinary bromide 1 fon”
Exposed 11 35.5626.89 7.62~94.56 0.000
Non-exposed 21 6.62 * 231 2.06~11.46

T N : Number of workers examined

§ Mean £ SD : Arithmetic mean * Standard deviation
v¢ Urinary Bromide : Corrected concentration by urinary specific gravity(f=1.020)

Table 7. Correlation coefficients between environmental exposure and biological

determinants.
Indices MB Urinary Br  AUrinary Br' Serum Br
MB' 1.000
Urinary Br -0.324 1.000
AUrinary Br' -0.260 0.735 1.000
Serum Br -0.129 0.890 0.657 1.000
T AUrinary Br : Difference urinary bromide to pre-work with end of shift
T MB : Environmental methyl bromide(time weighted average-TWA)
#* p<0.01
N B \
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Fig 1. Correlation between concentration of serum and urinary bromide ion.
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Figure 2. Variance of bromide concentrations by sampling period
(t* : uine 59days, serum 10.7 days)
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0.5~2 mg/ ¢ No adverse effect level 11 mg/ LaDou, 1997
Clinical effect level 50 mg/ ¢ .
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Liver 155 ppm
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