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Evaluation of Harmful Substances in the Selling Underwears

Tae-Kee Hong, Young-Hoon Lee, Youn-Soo Shin, Sang-Jun Park and Sang-Kyu Nam

Department of Chemistry, Hanseo University,
Deagok-ri, Seosan-si, Chungnam, 356-820, Korea
FITI Testing and Research Institute,
Chegi-dong, Dongdaemun-gu, Seoul, 130-062, Korea

The investigation of the harmful substances(formaldehyde, heavy metals, cleavable arylamines and allergenous
dyestuffs) in the selling underwears was performed. Formaldehyde was not detected in all samples. wsthall am
of chromium and copper was detected(total chromium+D& ppm, copper: 0:2L.5 ppm). Benzidine of
cleavable arylamines was only detected and the contents of that was 10ppm(the quantification limit prescribed
by Oeko-Tex is 20 ppm). But the three kinds of allergenous dyestuffs(C.I. Disperse Orange 3, C.l. Disperse
Orange 37/762 C.l. Disperse Red 1) were detected in seven samples. The total concentration ranges of those
were in 54 ppm to 5946 ppm(the quantification limits for those prescribed by Oeko-Tex is 0.06%). Allergenous
dyestuffs were also detected in the underwears of a well-known brand. From now on, the proper controlled rules
for the harmful substances as cleavable arylamines and allergenous dyestuffs must be considered.
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Table 1. Sample of the Collected Pants, Brassieres and Slips

No. of samples Kinds of Manuf. remarks No. of samples Kinds of Manuf. remarks
clothes clothes

P1 Pants BG Brd" Bl Brassiere SB Brd

P2 Pants BY Brd B2 Brassiere BN Brd

P3 Pants w Brd B3 Brassiere BB Brd

P4 Pants BB Brd B4 Brassiere BB Brd

P5 Pants BB Brd B5 Brassiere BB Brd

P6 Pants BU B6 Brassiere HJ

P7 Pants UM B7 Brassiere None

P8 Pants TZ S1 Slip YA

P9 Pants None S2 Slip None

P10 Pants None

“Brd is the abbreviated word of a well-known brand.
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Table 2. Heavy Metals Contents in Samples of the Collected Pants, Brassieres and Slips. (units:ppm)
Heavy Metals Heavy Metals

No. of samples remarks No. of samples remarks
Total Cr Cu Total Cr Cu

P1 0.4 L5 Brd" Bl 0.4 11 Brd

P2 0.3 1.3 Brd B2 0.3 0.2 Brd

P3 - - Brd B3 - 0.4 Brd

P4 - 0.2 Brd B4 - - Brd

P5 - - Brd B5 - 0.5 Brd

P6 - - B6 - 0.3

P7 - - B7 - 0.3

P8 1.6 0.2 S1 - -

P9 - 0.3 S2 - 0.2

P10 - 0.2

Notes: ‘Brd is the abbreviated word of a well-known brand.

"-"=Not Detected.
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Fig. 1. GC/MSD chromatograms of the cleavable aryl-
amines. Peaks identity as follow: 1. o-Toluidine, 2.
2,4-Dimethylaniline, 3. 2-methoxyaniline, 4. 2-Meth-
oxy-5-methylbenzylamine, 5. 4-Chloro-o-toluidine,
6. 2,4-Toluenediamine, 7. 2,4-Diaminoanisole 8.
2-Naphthylamine, 9. 2-Amino-4-nitrotoluene, 10.
Benzidine, 11. 3,3-Dimethyl-4,4-diaminodiphenyl-
methane 12. 3,3-Dimethylbenzidine, 13. 3,3'-
Dimethoxybenzidine.
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Fig. 2. GC/MSD chromatograms of the cleavable aryl-

amines. Peaks identity as follow: 1. p-Chloroaniline
2. 2,6-Dimethylaniline 3. 2,4,5-Trimethylaniline
4. 4-Aminodiphenyl 5. 4,4-Oxydianiline 6. 4,4-Di-
aminodiphenylmethane 7. o-Aminoazotoluol 8. Thio-
dianiline 9. 3,3-Dichlorobenzidine 10. 4,4-Methylene-
bis-(2-chloro).
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Fig. 3. HPLC/DAD chromatograms and UV/Visible spec-
trums of (A) C.I. Disperse Orange 3, (B) C.I. Dis-
perse Orange 37/76 and (C) C.I. Disperse Red 1.
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Table 3. Identified Allergeneous Dyestuff from the Collected Pants Samples. (unit:ppm)

Samples
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

C.L Disperse Blue 1 - - - - - - - - - i,
C.L Disperse Blue 3 - - - - - - - - - -
C.I. Disperse Blue 7 - - - - - - - - - -
C.L Disperse Blue 26 - - - - - - - - - -
C.L Disperse Blue 35 - - - - - - - - - -
C.L Disperse Blue 102 - - - - - - - - - -
C.L Disperse Blue 106 - - - - - - - - - -
C.L Disperse Blue 124 - - - - - - - - - -
C.I. Disperse Orange 1 - - - - - - - - - -
C.L. Disperse Orange 3 - - - - - - 439 - - -
C.I. Disperse Orange 37/76 2038 54 4269 - - - - - - _
C.I. Disperse Yellow 1 - - - - - - - - - -
C.I. Disperse Yellow 3 - - - - - - - - - -
C.I. Disperse Yellow 9 - - - - - - - - - -
C.I. Disperse Yellow 39 - - - - - - - - - -
C.I. Disperse Yellow 49 - - - - - - - - - -
C.I. Disperse Red 1 - - - - - - 336 - - -
C.I. Disperse Red 11 - - - - - - - - - -
C.I. Disperse Red 17 - - - - - - - - - -
Note: "-" = Not Detected

Names of Allergeneous Dyestuff

Table 4. Identified Allergeneous Dyestuff from the Collected Brassieres and Slip Samples. (unit:ppm)

Samples
B1 B2 B3 B4 B5 B6 B7 S1 S2

C.I. Disperse Blue 1 - - - - - - - - -
C.I. Disperse Blue 3 - - - - - - - - _
C.I. Disperse Blue 7 - - - - - - - - _
C.I. Disperse Blue 26 - - - - - - - - _
C.I. Disperse Blue 35 - - - - - - - - _
C.I. Disperse Blue 102 - - - - - - - - _
C.I. Disperse Blue 106 - - - - - - - - _
C.I. Disperse Blue 124 - - - - - - - - -
C.I. Disperse Orange 1 - - - - - - - - -
C.I. Disperse Orange 3 - - - - - - - - -
C.I. Disperse Orange 37/76 526 5946 - - - - - - 3400
C.I. Disperse Yellow 1 - - - - - - - - -
C.I. Disperse Yellow 3 - - - - - - - _ R
C.I. Disperse Yellow 9 - - - - - - - - R
C.I. Disperse Yellow 39 - - - - - - - - -
C.I. Disperse Yellow 49 - - - - - - - - -
C.I. Disperse Red 1 - - - - - 195 - - -
C.I Disperse Red 11 - - - - - - - - ;
C.I. Disperse Red 17 - - - - - - - - -
Note: "-" = Not Detected

Names of Allergeneous Dyestuff
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