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In the European Standard EN71 on the “Safety of Toys”, 16 kinds of the coloring agents and 9 kinds of the
aromatic primary amines for the dyes used in the toys made of textiles are regulated. By adding an
artificial saliva, we conducted the dissolution test of the artificial sweat stipulated in "the color fastness test
to a sweat of JIS (JIS L 0801:2004)" that was equivalent to the early test of EN71. According to the final
test on 16 kinds of the coloring agents, it is stipulated that a qualitative test and a semi-quantitative
determination method should first be performed by the photodiode array detection HPLC (HPLC-DAD).
Therefore, we examined this analytical method, and then improved its method.

By this improved method, we analyzed the 12 products (20 parts) of the textile products (toys and infant
clothes) that were commercially available. As a result, it was found that there were no products matching
to the reference products in both the spectrum and retention time, and that any of the regulated coloring
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agents was not used in the products analyzed.
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Analytical Study using HPLC on the Colorants regulated by the European
Standard EN71 for the Infant Textile Products (Toys and Clothes)

by Harunobu NAKASHIMA, Katsuhiro YAMASAKI, Takashi FUKAYA

and Masa-aki KANIWA
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Table 1. Analyzed commercially available products

#litfE S Br 2.5

No. Usage Materials Manufacturer Country
1 Coverall Cotton 100% Familiar Japan
2 Trousers Cotton 100% BOBSON China

0 0/
3 Sweater Cotton 70%, nylon 15%, BOBSON China
wool 15%
4 Cut and sewn Cotton 100% VON AMMY China
5 Cut and sewn Cotton 100% AEON China
Cotton 70%, nylon 90%, .
6 Trousers polyurethane 10% AIC China
7 9 9 . .
Coverall Polyester 100%, cotton 95%, Takihyo China
8 polyurethane 5%

1% Toy Polyester, acryl, polystylene Japan ToysRus China
11 (the stuffed toy) Y  8cTyl, polysty’ P 4
ig Toy Polyester, acryl, polystylene Japan ToysRus China
14 (the stuffed toy) Y » actyl, polysty P Y
15 Toy .
15 (the stuffed toy) Unknown ORGANIC China
17 Toy .
18 (the stuffed toy) Polyester TAKARA TOMY China
19 Toy .

Polyester and others TAKARA TOMY China

20 (clothes of the doll)
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Table 2. CAS number and Manufacturer of 16 kinds of colorants

CAS No. Manufacturer
C.1. Disperse Blue 1 2475-45-8 Aldrich
C.I. Disperse Blue 3 2475-46-9 Sigma-Aldrich
C.1. Disperse Blue 106 12223-01-7 FLUKA
C.1. Disperse Blue 124 61951-51-7 FLUKA
C.1. Disperse Yellow 3 2832-40-8 Sigma-Aldrich
C.l. Disperse Orange 3 730-40-5 Sigma-Aldrich
C.1. Disperse Orange 37 13301-61-6 FLUKA
C.1. Disperse Red 1 2872-52-8 Aldrich
C.I. Solvent Yellow 1 60-09-3 Aldrich
C.1. Solvent Yellow 2 60-11-7 Sigma-Aldrich
C.1. Solvent Yellow 3 97-56-3 Sigma-Aldrich
C.1. Basic Red 9 569-61-9 Sigma-Aldrich
C.1. Basic Violet 1 8004-87-3 Aldrich
C.. Basic Violet 3 548-62-9 Sigma-Aldrich
C.1. Acid Red 26 3761-53-3 Sigma-Aldrich
C.1. Acid Violet 49 1694-09-3 TOKYO KASEI

3. HPLCEE R U HTEH

HPLCZ#: (& 1XGL Scienceft:fGL-7400 HPLC A7 A

— 66

ZHW-, BEAR 7%, GL-7410, 7 4+ hE A A —
R7 LA BHH#RIEGL-7452, 71 7 LTEIRAEIXGL-7430,
A — b Y 7T —1IGL-7420, T — ¥ 4LEE|XEZChrom
Elite ver3.3.73% v 7=, HPLC# 7 A%, GL Sciencett:
#Wlnertsil ODS-SP (4.6 mm ¢ X250 mm, 5um) % fHu»
Tro 717 NEIRAEIRE 340°CITRRE LT, BEIFESM:
ZLLFICRT, AlRIZ7T 2 =KV, BiRIX10 mM
NaH,PO, &5 mM TPA (HCIO,TpH 2.8IZ5%%) DiEA
KB D 2877 Va2 N Tirotz (FE:TPA; 7
72 7rEALT VE=U AL R XY ROL0%KE
) . AR EBIOIRAIE. 25/75— (45 min)—80/20
—(0.1 min)—25/75(15 min. hold) & 72 %2 7/ 7 ¥V 2= b
77T A TITo Tz, FiEE1.0 mi/min, 3 A &IZ10 pl
T, E—JOREIZ. VFTryarFALETRUVA~R
7 RMVTRE LTc, BRI, - L 72K (Table
3) CTE&ELT,

Table 3. The optical wavelength for measurement of each colorant

Colorants Wavelength (nm)
Disperse Blue 1 615
Basic Red 9 543
Acid Red 26 518
Acid Violet 49 593
Solvent Yellow 1 382
Disperse Blue 106 614
Basic Violet 1 586
Disperse Yellow 3 357
Disperse Orange 3 436
Disperse Blue 3 641
Basic Violet 3 591
Disperse Red 1 496
Solvent Yellow 3 386
Disperse Blue 124 595
Solvent Yellow 2 415
Disperse Orange 37 430
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Fig.1. HPLC Chromatograms of 16 kinds of the coloring agents (300 nm)
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Fig.2. HPLC Chromatograms (510 nm) and absorption spectra (Rt. 12.29 min) of Acid Red 26
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Fig.3. HPLC Chromatograms (640 nm) and absorption spectra (Rt. 32.15 min) of Disperse Blue 3
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Fig.4. HPLC Chromatograms (590 nm) and absorption spectra (Rt. 29.21 min) of Basic Violet 1
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Fig.5. HPLC Chromatograms of Sample No.1
(DThe spectrum was similar to Acid Red 26 (The
matching rate was 0.95).
The retention time was not corresponding.

DE—I N7, VFrrvarZA NIRRT
Hotz, KT, VFviarZA4MI—FT 50,
AT NP —EORE S & o 72, #EIN0.18D K 9
WD r—AbHo7 (Figs) ., LorL, =270
VrvvardZAne AT M8 L3 EHT
o tz, A%, LCIMSIMSIZ & % S fiRAT 15 % W
AL TWSBERH D EEZ DI, ZOEREZITO T
ETHD,

@ 5

/1

\ ®
1 \\ @ il

mA

0 20 40 60
Tima fmin\

Fig.6. HPLC Chromatograms of Sample No.18

@The spectrum was similar to Solvent yellow (The
matching rate was 0.76).
The retention time was not corresponding.

@ The spectrum was similar to Basic Violet 1 (The
matching rate was 0.75).
The retention time was not corresponding.

@The retention time was matched with Disperse Blue 106.
The spectrum was not corresponding.

®The spectrum was similar to Disperse Red 1 (The
matching rate was 0.95).
The retention time was not corresponding.
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