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We are engaged in the reevaluation and improvement of the testing methods for 16 types of colourants for use in toys
made of textiles as regulated by the European Standards EN71, “Safety Regulations of Toys.” First, we examined HPLC
separation conditions for the purpose of introducing LC/MS as the final test method. Using a mixture of ammonium
acetate and formic acid aqueous solution / acetonitrile as a mobile phase, the mutual separation of 16 types of colourants
was possible by using an ODS column. In the next step, the measurement method using LC/TOF-MS was examined via
positive/negative mode. The detection limit of the extracted ions from 15 types of colourants was between 0.62 pg
(Basic Red 9) and 60 pg (Disperse Blue 1) for S/N=3. Acid Red 26 showed low sensitivity (3 ng). The calibration
curves obtained from the peak area value of the extracted ions from each colourant (0.02-5 pg/ml) all showed good
linearity. Furthermore, the measurement method using LC/MS/MS was also examined under positive/negative mode.
The detection limit of selected reaction monitoring (SRM) ions of 15 types of colourants was between 0.013 pg (Basic
Violet) and 1.9 pg (Disperse Orange 37) for S/N=3. Here, Acid Red 26 also showed low sensitivity (0.1 ng). The
calibration curve obtained from the peak area value of SRM ions for each colourant (1-1000 ng/ml) all showed good
linearity.

The commercially available textile products for infant were used by LC/TOF-MS and LC/MS/MS. As a result, even
with low concentrations, 74.2 ng/g of Disperse Orange 3 was detected in one sample, and 112.2 ng/g of Disperse
Orange 37 was detected in another sample. These concentration values are much lower than the regulation value (action

limit) of EN71 of 10 pg/g. These results show that both the LC/TOF-MS and LC/MS/MS measuring methods are

sufficiently accurate to be used as the final determination of safety.
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Analytical Study Using LC/TOF-MS and LC/MS/MS on Colourants
Regulated by European Standards EN71 for Infant Textile Products.

by Harunobu NAKASHIMA, Mayumi MIMURA, Katsuhiro YAMASAKI
and Masa-aki KANIWA
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ENTWD 2, HFexid, MIEERBRIZEY T2 IS OIF
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N TR & 2 W atBR P& BEC %06 L7z ¥, ENTLH
Cix, MR caE s L G RRELT) 121,
BRI ITEZ F T 2 F TR >TWnD, £ T,
FFHELIT, HH S TWD 9O GFHEE T I
O REABRIETH D GC/MS (Gas chromatography
mass spectrometry) &I L Do EZITo7 7,
EN71 (ZHEL L 722 O3 AT A T, BT < 81
IR L 7rin o 7o, Ly U 3T B S 13 EU i EN14326
(CHERL L TR R e T L7 2 A, T F
vy P ML EEED (56.2~439 pg/g) benzidine.,
3,3’-dimethoxybenzidine } O} 2,4-diaminotoluene % f% [
Ll a@E LT Dg

RIZ, 16 TEOAE A O FALABRIEOH — B TH 5
HPLC-DAD (Liquid chromatography-photodiode array
detector) T KD MFAAEZITV., 5O & AT
Lahol=Z L a2WE L "D, Ri&RBRIED S B
Tl&. LC/MS (Liquid chromatography mass spectrometry)
KOV LC/MS/MS (Liquid chromatography-tandem mass
spectrometry) THIEZIT O L OIS N TWD, £
ZCAME, 2D LCMS/MS & oA F L BREETE D

Table 1

LC/TOF-MS (Liquid chromatography-time of flight
mass spectrometry) 12X HHESEERF Lz, £
DOFER, WEILICEEERAENFTEE L 720 | FckEi)
FIEHEE UCHl A AR 22 M EE 2 N Lz, S BT,
HPLC-DAD (T & 2 2347 i 25 (2 FH o 72 i i L 0 Ve e
# (B, KHR) %, LC/TOF-MS ' LC/MS/MS
THM LT, TORER, METIEH 24, HilE s
MR ST, ZAL B HIEE ORGSR R & OV iR &L
DHNTRERZ ., HbETHRET 5,

X B 7GE

1. 58

MR OASN RIA LR 7 WE(@Q Fhr), MR 5
fAL (12 #807) % HPLC, LC/TOF-MS } U8 LC/MS/MS
HEHOFELE L7z (Tablel),
2. E

Bl ST\ 5 16 Tl B G FIREUE S O R4 &
O CAS 5=, WEMLFHIVEE % Table 2 12”7 T, &
RS SmgZz®m VD, =% /7 —/L 100 ml IZEf#F L
Too TOWR%E 40°CT 1 R E G IC AN THERIZ
iR L, 50 pg/ml OFEERIEZ/ER L7, ZhzazmR
L CHEEEGR AN A AR L T2,

Commercially Available Textile Products for Infant Analyzed by HPLC, LC/TOF-MS and LC/MS/MS

(7 Products of Clothing for Infant (8 Parts) and 5 Products of Toys Made of Textile (12 Parts))

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%, wool BOBSON China
15%
Cut and sewn Cotton 100% VON AMMY China
Cut and sewn Cotton 100% AEON China
[v) 0,
6 Trousers Cotton 70%, nylon 90%, AIC China
polyurethane 10%
7 Polyester 100%, cotton 95%, . .
Coverall o yester o COHOn =70 Takihyo China
8 polyurethane 5%
9 Toy
10 i
0 (the stuffed toy) Polyester, acryl, polystylene Japan ToysRus China
12 Toy
13 i
o (the stuffed toy) Polyester, acryl, polystylene Japan ToysRus China
13 Toy Unknown ORGANIC China
16 (the stuffed toy)
17 Toy .
Polyest TAKARA TOMY Ch
18 (the stuffed toy) oyester na
19 Toy Polyester and others TAKARA TOMY China
20 (clothes of the doll) i




Table 2-1 Physicochemical Properties of 16 Types of Commercialized Colourant Standard Products
Regulated European Norm EN71
(Manufacturers, CAS Number, Molecular Weight, Chemical Structure and Labelling Content (%))
Compounds CAS No. Molecular Weight Chemical Structure Content (%)
(Manufacturer)
NH,0 NH,
?Ai;’::;;’ Blue 1 2475-45-8 268.2707 -
NH,0 NH,
HO™HN O
. o -
?S'T;;;ii\srceh)s 2475-46-9 296.3205 O‘ N 20%
OH
¥
Disperse Blue 106 /©
12223-01-7 335.3815 \ -
(FLUKA) I\\N
SAN
)
0=\
g
S
Disperse Blue 124 /Q
61951-51-7 377.423 -
(FLUKA) \i
" N
0:N?=/
0]
Disperse Yellow 3 A N, %L .
(Stama Adrich) 2832-40-8 269.2985 N O 30%
NH,
Disperse Orange 3 Y Ny, /@
(SigmaAldrich) 730-40-5 242.2334 oy o 90%
(0)
N
C’
S
Disperse Orange 37
13301-61-6 392.24 N 98%
(FLUKA) o {?
0'/N<\0
H
Disperse Red 1 Cro_ Q PS N
(Aldrich) 2872-52-8 314.3391 ;@N O~ 95%
Solvent Yellow 1 Ny, @ .
(Adrioh) 60-09-3 197.2358 oA 98%
|
Solvent Yellow 2 N
—11- Ny, -
(Sigma—Aldrich) 60-11-7 225.289 @} NQ

— : Not Indicated



Table2-2.

Physicochemical Properties of 16 Types of Commercialized Colourant Standard Products

Regulated European Norm EN71
(Manufacturers, CAS Number, Molecular Weight, Chemical Structure and Labelling Content (%))

Solvent Yellow 3
. . 97-56-3 135.1665 N\\N/Q 97%
(Sigma—Aldrich) H2Nj©/
NH, : : NH,
Basic Red 9 569-61-9 288.3658 i 85¢%
(Sigma—Aldrich) : © Het 0
NH,
Hy
Hy,C—N
Basic Violet 1 e Q CH, \
(Aldrich) 8004-87-3 358.4987 C{}V\CH:, 80%
H,C—NH
CH,
IlJ—CH3
Basic Violet 3 548-62-9 407.98 (> o -
(Sigma—Aldrich) HyG Vs
/NOCGN\ 1l
Hy CHj3
?Na
CH, HQ 0-8-0
Acid Red 26 HBCGN=N @
(Sigma-Aldrich) 3761-53-3 480.4225
050
ONa
L Lt
Acid Violet 49 O@ Q,L s
(Tokyo Chemical 1694-09-3 733.8712 ( -
Industry) @

— : Not Indicated

T b= RUb, =& ) — VR R R R
ARBRH 2 W T2 flKIE S U R 7 SR K S R e (G
RGBS A A ASHALER) Milli RO 5Splus, Milli Q plus
ZHEm L7 0E Wz,

3. HPLC BER UAIESEH

LC/MS EADT= DX, A A b T 272D OB EH
FUENMBETH D, ZO-ORTH "O%tEE5EIC L
C HPLC 4 BESeF & fat L7z,

HPLC ZE{E LA T O R EAT R 02188 2 7z,
B 71X, LC-10ADVP, 7 4 N H A A —RF7 LA
%1% SPD-M10AVP, 7 7 AfHIEAE X CTO-10ACVP,
F— ¥ 7FF—I% SIL-10ADVP, =1 b r—F—|%
SCL-10AVP, 7 — & 4L¥E % CLASS-VP % i\ 7=, HPLC
B 7 A, (M) A5 FEAG I 28 #% % 5 L-Column
ODS-3(4.6mm 1.D. X 150mm)% AV /=, 7 AEIRER
X 40CITRRE LT, ARIZT®E F=1F UL, BiKIZ
10 mM HCOONH, (M T pH 2.8 ([ZFHHL) DIREKEA

WD 2R 7V N TiTotz, BEMSGMIT, i
Z 1.5 ml/min & L, AJRE BIROIRA X, 75/25—
20/80(60 min.) & 725 /T Yy Tl T AT o
oo TEARIX, 10pl T, =2 OREIX, VT ria
VEA KR UV AT MV TRE L, ERiX, &9
Blz# LR TER LT,

4. LC/TOF-MS %8 & UNRIE &

HPLC #%i& (X, Agilent Technologies f:f® Agilent
1200 %Z i\ 7=, HPLC 17 A, GL ¥ = A 4EH
@ Inertsil ODS-4(2.1mm 1.D. X 150mm, Sum)% HV 7=,
717 AMERAEIRE X 40CICRRE LT, AIRIZT B h=
kUL, Bl 10 mM HCOONH, & 0.1%HCOOH Mg
AR EFER LT 2k7 7 Y= b TiroT, B#)
FIZM T, WiE % 02 ml/min & L, A{K & BIRORS
FeiE, 20/80—100/0(30 min) & 72 % 75 Y=y hFa s
T ALTITolz, WEAREIE, 3 pl & L7, MS #i#E
(TOF-MS) i, Agilent Technologies 154 Agilent 6200



W2 iz, A A kL1 ESI(Electro Spray Ionization)
1T positive K O negative DfjE— KT, v ALV
P13 m/z 100-1000 v — 7 OFPATHIE LTz, 77 7 A
v H—FEEIX 100V (2, 2§ A (Drying gas) 13yt &
10L/min CTHEE 350CIZ, 7 7 A ¥ —H X (Nebulizer
gas) J£ /)13 345kPa IZ&RE L 7=, Z A 4 (Reference
mass) (&, positive E— FTlI, m/z 121.050873 K}
m/z 922.009798 % . negative E— RN T, m/z 112.966
W,
5. LC/MS/MS %&& B URIE &4

HPLC #%7# X, Agilent Technologies ffi@é@ Agilent
1290LC %! 2 H w72, HPLC #» 7 A%, Agilent

Technologies L84 ™ Zorbax Eclipse Plus C18 (2.1 mm L.D.

X150 mm, 1.8 um)%& M\ 7=, 1 7 AERFERE 1T 40°C
ICRE LTz, A IZ7EF=1FY /L, B KT 10 mM
HCOONH, & 0.1%HCOOH DR G /KE KR Z M L7z 2
W77 vy NTITo7c, BEIASML, &% 025
mL/min & L. A& BIKOIRA T, 20/80—58/42 (23
min)ER5 77V NI a ST ATI{Tom, HEAR
. 5 pl & L7z, MS & (MS/MS) 1. Agilent
Technologies L5 Agilent 6460 %! Triple Quad LC/MS
Wz, A A ARIE
EOKBRETH S AIS (Agilent Jet Stream)iE Il Xk 5
positive & OV negative &— R CHIE L7z, T A
(Drying gas) IZ¥fi & 10 L/min TIRLE 350°Clc, %7 7
A P —IH A (Nebulizer gas) /11 345kPa |2, ¥ — A
77 A (Sheath gas) (Xt & 12 L/min CTIRE 400°CIZ7%E
L7, HAEAAOE T /L — (Collision energy)

. ESI (Electro Spray lonization)

1Z. Table 4 |ZR7,

6. HERBRDFAR

FUBHAIR OFR BT I, A2 ENT1 O 7B HEIL L
7oo aEE (REMERLEL) 0.5g ZHIGI L. 40 ml OH T A
[Vt @%otoi&/—NIMﬂ%MZ HT A
DA ZBEEREIZA 5 oy iE Uiz, = otk
%ﬁ?x74wawféﬁbfﬁﬁﬁmﬁbk%\7
L EGE T C I ml IR L CREBREIR & LT,

HRERUER

1.LC/MS B A D 1= D HPLC B E &4 D &5t

Fex X, WHRSD T 2O Inertsil ODS-SP % T,
16 flE D A5 (oAl 2 [T C X D &2 WE LTz, 20
W& T, BEMHIC T2 b=k YL L 10 mM NaH,PO,
R 2 FW 2, Al LC/MS A D 723 OB Bk &
EWEt Lz, £ 2T, BERET V=T AL FBOKR
WROT & b= KV IVRIKE OSSR 2 Rt L, &
BRoOFE(ZFLH L7 5 CL 16 TR 25 (A F| O AR B4y Ef %
ApE L Lz, Fig.l lI2 2 s 16 D F KD 300 nm T
D HPLC 7 v~ N7 7 A (% 50 ug/ml) #m~9, £7-,
IhbZu~v 77 A (50 pg/ml) OFBMIIETE
W Chole, Fx OWEIZE LIZEEO Y — 7 miEE
TOREMR (1~5 pgml) ZERLZEZA, WL
R*730.99 LL Lo BAF /R E#EZ R LT, EEBAS 1
ug/ml (10ng) LA FTH o7, BN (ENT71) I2F1F 545
W' O HHIBREEE (Action limit) 1. 10 pg/g (mg/kg) T
D, ZIUTERIEEICHE - Ticial A 2 1 ml O =

100+

\
Disperse Blue 1
Acid Red 26
Basic Red 9
Disperse Blue 3
Acid Violet 49
Solvent Yellow 1
Disperse Blue 106
Disperse Orange 3
Disperse Yellow 3
® 10 Basic Violet 1

o

s

42.039

39195 ©

©O NG AN =

11 Disperse Red 1

12 Solvent Yellow 3
13 Basic Violet 3

14 Disperse Blue 124
15 Solvent Yellow 2
16 Disperse Orange 37

41540 @

2342 &

0 10 20

—
30

min

High Performance Liquid Chromatogram of 16 Types of Colourants

40 50 60

Operating conditions of HPLC are given in text.



—WRIRIZ L2568, Sugml DRETH 5, SIEHEY)
BORENSEBET UL, EMERIT A5 HERR rTEE e
BEELEZLND,

ST L7220 R EHZIE, 2hud 16 FEO A AA] & —F
95 UV AT bV R ORFFIE 2 Ffo v — 7 2R
REHI 2D o T2,
2.LC/TOF-MS BIE

WIZ  HPLC 5y BfES /412 % U C LC/TOF-MS T D442
P OWE R A MRE LTz, 72720, HPLC #@EK D
T NINRIRD DT, JHERMFITETEE L, £0D
FER, EBROBEIRTRIET, 16 FEOEGH OFHH Sy
BENPIREE Ip o Tz, 2D 16 DK F AR O A 4

v (Extract lon)lZ kX 57 v~ 77 A(BIC)% Fig.2 IZ7R
T Fio. INDEBRIOA F AL LTS T OREEE
BLBIHE— R% Table3 (27”7, Acid Red 26 (%,
negative £— K TOMR T, [M-2Na]* & L ThRi S
72, Acid Violet 49 |3 positive/negative O [i]E— K THH
AEETH o7, S HIT, FEAFED 0.02 pg/ml iK% 3 ul
HEA L72IFD SNR (Signal to noise ratio) % U SNR 7>
DA Lo HIRAE (S/N=3) © Table 3 (277, Acid
Red26 LIS 15 FED & B O f HBR S (S/N=3)1%. 0.62
(Basic Red 9) ~60pg (Disperse Blue 1) &, 100 f%®
JRIE DE\NDN B o 72, Acid Red 26 1%, 0.1 pg/ml & T
MELTH SNRIF L Ev/ha<, mREREK (5

06 3
&5 1 Disperse Blue 1 @
2 Acid Red 26
81 3 BasicRed9
554 4 Acid Violet 49
5 5 Disperse Blue 3
6 Solvent Yellow 1
ol f“ 7 Diospee:se Beluoe 106 ®,@ ®
= 1 8 Basic Violet 1
g 154 9 Diasf);seo;ellow 3
o) 24 10 Disperse Orange 3
© 11 Disperse Red 1
251 12 Basic Violet 3 ® )
2 13 Solvent Yellow 3
154 14 Disperse Blue 124 @ @ @
15 Solvent Yellow 2
1 16 Disperse Orange 37 ®\L @ K
" ' .
o e L I —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 17 18 19 20 21 2 23 M 5 % 27 2B A
Time(min)
Fig.2 Extracted Ion Chromatogram of 16 Types of Colourants Using Liquid Chromatography-Time
of Flight Mass Spectrometry(LC/TOF-MS)
Operating conditions of LC/TOF-MS are given in text.
Table 3 LC/TOF-MS Detection Parameters and Analytical Data for 16 Types of Colourants
Retention time, Accurate mass of ionized molecule, Detection mode, Charge state, SNR (signal to noise ratio)
and Detection limit (signal to noise ratio of 3, S/N=3)
. . . a2
No Compounds RetergrtT:?:)Tlme Accur::t/ez Mass Detection Mode Charge State SNR' De(ge/cl\tlf;)(l;'glt
1 Disperse Blue 1 7.71 269.10281 Positive [M+HT* 3 6.00E+01
2  Acid Red 26 8.44 217.01219 Negative [M-2Na]* <1 3.00E+03
3 Basic Red 9 8.83 288.15004 Positive [M-CIT* 289 6.23E-01
4  Acid Violet 49 13.70 710.23677 Positive [M+HT* 122 1.48E+00
5 Disperse Blue 3 14.89 297.12480 Positive [M+HT* 9.7 1.86E+01
6  Solvent Yellow 1 19.33 198.10242 Positive [M+HT* 56.1 3.21E+00
7 Disperse Blue 106 19.51 336.11265 Positive [M+HT* 87.7 2.05E+00
8 Basic Violet 1 20.32 358.22815 Positive [M+HT* 1671 1.08E+00
9 Disperse Yellow 3 20.58 270.12325 Positive [M+HT* 30.6 5.88E+00
10 Disperse Orange 3 20.64 243.08780 Positive [M+HT* 471 3.82E+00
11 Disperse Red 1 22.34 315.14550 Positive [M+HT* 159.9 1.13E+00
12  Basic Violet 3 22.35 372.24421 Positive [M-CIT* 1221 1.47E+00
13  Solvent Yellow 3 2428 226.13330 Positive [M+HT* 104.2 1.73E+00
14 Disperse Blue 124 24.90 378.12278 Positive [M+HT* 222.6 8.09E-01
15  Solvent Yellow 2 27.33 226.13424 Positive [M+HT* 2199 8.19E-01
16 Disperse Orange 37 27.93 392.06849 Positive [M+HT* 9.6 1.88E+01

1:Signal-to—Noise Ratio (20ppb, 3 1)
2:Detection Limit (Signal-to—Noise Ratio of 3, S/N=3)
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Fig.3 Total Ion Chromatogram and Mass Spectra of Basic Violet 1 Standard by Liquid Chromatography-Time
of Flight Mass Spectrometry(LC/TOF-MS)

pg/ml) THIE L7ZBHRA (SIN=3) X, 3ng Tho
72o Z#UiX, Disperse Blue 1 &t TH, 505D 1 L
NLVDEREETH -T2, LrL, WTFhoBGHb,

EN71 @ 3 il B B i (action limit) Td 5 10 pglg (B &k
BHAREN 1 ml POREIT S ng/ml) 1%, +oRIE R
HEZ2 2 & Ao 7z, Acid Red 26 LIS DA A > DAR%S
BT, 3.92~—3.93 ug/ml OHFPHIZILE » BT
HoTe (0.02~5 pg/ml |EOWIK), £z, ZibHs
AHDOZFH A A > (Extract Ton)D & — 7 HEE TO

EHR0.02~5 pgm)EZ{ER L7z & 2 A, WTihh R?
7230.99 UL EO B2 EMMEEZ R LTz, £72, Zhb o
n~ b7 AOFBMEIE TR THo T,

FEAEGL & L CTHRTE L TV DD, FFEDIREW NG 72
HHEME S T bz, B 21X, Basic Violet 1 1 (fll
JE 80%& £ork), EIC3FDORADLRDEMTH -
oo ZOREELD TIC KO3 O AARYT MLk
Fig.3 12779, 37245, Basic Violet 1, Basic Violet 3

KON [M+H] OB &S 344212 THLHEED 3 WED
LIRDIBEMTHDL Z ENhoTz,

3. LC/MS/NS RIFE
& 512, HPLC /BESAFICHE U C LC/MS/MS TO 4
BEUES DOWE SR AMET Lz, 20848 b, HPLC 3%
BN O T LSRR D DO T BESRITE TAEE LT,
Z ORER EBROTUIR$RMFT, 16 T A5 GAI DO
HyBEM AIRE & 72 o 72, Selected Reaction Monitoring 14
I2& % SRM 7 v~ ~ 7T L% Figd (Zmd, BRI,
positive/negative E— N TiT o7, HEQHOEA 4
(Precursor ion, m/z), #EA A (Target ion, m/z)
KOV 2L — (collision energy) % Table.4 |Z7R
o F2. 1 ngml B E S Wl EA L E XD, SNR
(Signal to noise ratio) K& OYSNR 75 B L 7= HH R
S (S/N=3) % Table 4 (2777, Acid Red 26 LIFt D
EH ORI, S/N=3 & LT 0.013 (Basic Violet 3)
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Fig.4 Selected Reaction Monitoring Chromatogram of 16 Types of Colourants Using

Acquisition Time (min)

Liquid Chromatography-Tandem Mass Spectrometry(LC/MS/MS)

Operating conditions of LC/MS/MS are given in text.

Table 4 LC/MS/MS Detection Parameters and Analytical Data for 16 Types of Colourants

(Retention time, Precursor ion, Product ion, Collision energy, SNR (signal to noise ratio) and Detection limit (signal to noise ratio of 3, S/N=3))

Retention Time . Precursor lon Product lon CE! ) Detection Limit®
No.  Compounds (min) Detection Mode (m/2) (m/2) (eV) SNR (S/N=3)(pg)
1 Basic Red 9 458 positive 288 195 30 428.2 3.50E-02
2  Acid Red 26 5.01 negative 217 137 20 <1 1.00E+02
3 Disperse Blue 1 5.44 positive 268 239 40 12.9 1.16E+00
4 Acid Violet 49 9.56 positive 712 526 55 282.9 5.30E-02
5 Disperse Blue 3 10.05 positive 297 252 15 13.9 1.08E+00
6 Basic Violet 1 11.17 positive 358 342 40 2549 5.88E-02
7 Basic Violet 3 12.31 positive 372 356 40 1126.9 1.33E-02
8 Solvent Yellow 1 12.89 positive 198 77 20 218.1 6.88E-02
9 Disperse Blue 106 13.09 positive 336 178 15 4775 3.14E-02
10  Disperse Orange 3 13.56 positive 243 122 15 57.4 2.61E-01
11 Disperse Yellow 3 13.75 positive 270 107 25 16.6 9.04E-01
12 Disperse Red 1 15.08 positive 315 134 25 81.5 1.84E-01
13  Solvent Yellow 3 16.32 positive 226 91 20 148.9 1.01E-01
14 Disperse Blue 124 16.79 positive 378 220 6 150.6 9.96E-02
15  Solvent Yellow 2 18.45 positive 226 77 20 835.1 1.80E-02
16 Disperse Orange 37 18.89 positive 392 351 20 1.7 1.95E+00

1: Collision Energy
2: Signal-to—Noise Ratio (1ppb, 5 1)
3:Detection Limit (Signal-to—Noise Ratio of 3, S/N=3)

~1.9 pg (Disperse Orange 37) T& Y, LC/TOF-MS @
LA LRERIC, FHOANT X o> T 100 fERRE O RKIE O
WHR R BN, L2arL. LC/TOF-MS X Y%, 30~50
f51E EEE T o 7=, negative E— N CTHIE L=
Acid Red 26 DOREEIFR <, SNR (1 LD /hE<,

lpg/ml THIE L 7R (S/N=3) X, 0.1 ng TH o
72o T Ui, Disperse Orange 37 @ 50 43D 1 DK
THotz, TN TH, ENTI OHHIFRE i (action limit)
ThbH 10 pglg (RMEAENAREZ 1ml & L CREIX
Sug/ml) 1%, +HHEFRETH D, FEHEE., &A1
B2 Db DD, Acid Red 26 % negative E— R THlIE L
WmENRH D Y Z oA TlE, positive T — KTl
7E L7z Disperse Blue 1 £ U 0R0m WG HHL T

%, A%, B oETLREERAARLTETH D,
HAEMHKID SRM A A DB — 7 HFEE T OB R
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Extracted Ion Chromatograms and Mass Spectra of Disperse Orange 3 from Sample 13 and Disperse Orange 37

from Sample 18 Using Liquid Chromatography-Time of Flight Mass Spectrometry(LC/TOF-MS)
(1) Sample 13 : Disperse Orange 3 was Detected (20.7 min.), (2) Sample 18 : Disperse Orange 37 was Detected (28 min.)
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Selected Reaction Monitoring Chromatograms of Disperse Orange 3 from Sample 13 and Disperse Orange 37

from Sample 18 by Liquid Chromatography-Tandem Mass Spectrometry(LC/MS/MS)
(1) Sample 13 : Disperse Orange 3 was Detected (m/z=122, 13.6 min.),
(2) Sample 18 : Disperse Orange 37 was Detected (m/z= 351, 18.9 min.)
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