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Smultaneous D etem mation of 12 A llergenous D isperse Dyestuffs n
M aternal-n fant T extile by H ich Perfom ance Liquid
Chran atography Tanden M ass Spectran etry

FANG Hurwen CHEN Xj LU Yue-peng JIANG Xiaoming YANG Yong
(W uhan ProductQualiy Supewision and Inspecton Institute W uhan 430048 China)

Abstract A rapi and accurate analyticalmethod based on high perfomance liquid chranatography
tanden m ass spectranetry(HPLC - M S/MS) was developed for the smulianeous detem nation of 12
allergenous disperse dyesuuffs inmatemal-nfant textik The analytes were extracted fron the sanple
usihgm ethanol by ultrasonic bath and filtered w ith 0. 2 Hm m icro filter A fter separated by a Ci5 LC
gradent elution usng methanol and anmonum acetate soliton as mobile phase the eluents were
qualitatively and quantitatively detem ined undermulip le reacton mon itoring(MRM ) mode w ith tan-
dem mass analyzer The resulis showed that 12 allergenous disperse dyestuffs assum ed good Inearities
n their respective lnear ranges w ith correlation coefficients(r) hgher than 0. 998 and he lm is of
detection(S AN = 3) were fran 0. 2 Hg/kg t0 2. 0 Hg/kg Themean recoveries at three sp ked levels
of 5. 0— 100. 0 Hg/kg were beween 736 and 1186 with relative standard deviations of 1. 36 -
12. %% . The proposed method was applied n the detem maton of allergenous disperse dyestuffs in
matemal-nfant textile w ith satisfactory results

Key words matemal-infant textile allergenous disperse dyestuffs high perbmance liquid chro-
matography tandem mass spectran etry(HPLC—M S MS); sinultaneous detem nation
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1.1

Agilent 1100 = 250BAH (% AL (32 H AgilentA 7] );  API3200Q TRA P HIPE= Z PY ARAT Bl A (36
ARGt A7]); Eclpse XDB-C gt il ( 150 mm x 2. Imm, 3.5 Bm); M ill{) #B4E/K 28 (35E M illr
pore AH] ); B AEPEIELAL (LR FAF])

SYECE 1(ZEFF 30.06 ) B 11(87.-06 ) 4 BUEE 7(78 06 )  4rEUHE 3(90.%% ) 4rHtiE
102( 100. ® ) Z3ECE 49(81. @6 )  Z0ERE 106(100.-06 )  ZrBEE 3(30. 06 )  Z0HEkks 1(50.3% )
YHERIE 124(73.006 ) U 37/36(43.36 ) 4y EUE 1(80.06 )M HFEE Dr EhrenstorferA wl;
LW (HPLCZ, £ Sgmaw ); SEIHACNZ M illrQ i fbiEaiK; HEE (HPLCZL, 48 Mer
ck AF] )y el o et
1.2

i A Eclipse XDB-Cis (150mm X 2. 1mm, 3.5 Mm); JRENAHNHEE (A) M Smmol/L
CREM (B), FAEVEMFEF: 0~ 2.0min 306 A; 2.0~ 5.0mn 30~ 90 A; 5.0~ 122.0min
9 A; 12.0~ 13.0min 906 ~ 306 A; 13.0~ 18.0mn 30 A Vi 0.25mL/min KR 40 C;
HEFER 10 ML

JRIESZAE: BN ESI(+ ), Ry o8 2 ) Rl (MRM ), W55 HLEA 5500V, B U5
9450 °C, JENSESAN 0.379MPa FHEIM#ASN 0. 448 MPa, LN 0.276 MPa, 1254
BB 2 HOL R 1

1 12
Table 1 MS paraneters of 12 allergenous disperse dyestuffs
Retkention tine M onibring ion pais Rato of Declustering Collision
Na Compound . L . .
t/m in (m /z) on intensity  potential U/V  energy U/V
1 D isperse blue 1( 1) 8. 68 268.1/239. 1 268 1/168. 2 2.07 8Q 80 46, 56
2 D sperse red 11( 1) 10. 14 269. 1/226. 1 269 1/254. 1 1. 82 65 65 38, 30
3 D isperse blue 7( 7) 10. 20 359.1/283. 1 359 1/314. 1 1. 52 63 65 40, 25
4 D sperse orange 3( 3) 10. 75 243. 1/150. 1, 243 1/122. 1 2. 10 40 40 22, 25
5 D isperse blue 102( 102) 10. 84 366. 0/208. 2 366 0/147. 1 1. 49 50 50 25, 38
6 D ispemse yelow 49( 49) 11. 05 375.2/238.2 375 2/164. 2 2. 51 40 40 23, 25
7 D isperse blue 106( 106) 11. 10 336.1/178.2 - 45 25
8 D isperse yellw 3( 3) 11. 49 270.2/107. 1 270 2/150. 1 1. 68 4Q0 40 35 22
9 Disperse brown 1( 1) 11. 70 432.9/197. 1, 432 9/185. 1 1. 02 68 68 41, 41
10 D isperse blue 124( 124) 11. 82 378.0/220. 2 378 0/160. 2 1. 58 65 65 21, 31
11 D kperse orange 37 /36( 37 /36) 12. 44 392. 1/351.1 - 60 31
12 D Bperse orange 1( 1) 13. 82 319. 1/169. 2 319 1/150. 1 6. 07 53 53 32, 29
1.3

HERARR BUE B S G R, H RV I € A2 100 mL A&, B 100 mg /L AxiE
it W (PRAET 4 °C) i I TE RS ELSS YRbbn HERE 29 1. 00m LT 100 mL 25 &I I F B e 4%,
BCHIER 1. 00 mg/LATR-EG PRaE R, P FHES U IRt S AH S M RE s 1 vk VR & AV R
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1.4

BUA R EME R G, B HBT BN T Smm x5 mm B9/hEy JR5IEFREL 1.0 g(KSAE 0. 01
IRFEE T 50 mL I ZEB R B b, WERR NN 10 mL FFEE VR, BRI 20min $REUAGE 0.2 Um
eSS, AR
2
2.1
2.1.1 W RHR ARG 28 HEE SRR R Y, R

NART B2 T RRE BRI E  ASGRNGE B2 G743000  BUBIE 7 Bkl i e &, BBk, 21
PR 3Fh5E BOREAT S48, AEAH [RGB A SR BN TA) (20 min) TXSLE 7 HAR AR Z SRR BURCR
(526 VUK, ZEFRIBRIULE (906 )ELHIEE (866 )Fm, 5 REH| HEE AT E 4 B2, HIRMRERE
fi i L N RE ER, AN Sk E F I A SRR
2.1.2 INPRAN 2 P U R, ASOR U7 (S Bl e B dR k. B8 T
AN TR B TR SRS, 5 SRR IR UBCRAE 20 min N 3T B KA, 285 5 R 4R BRI 2 A () B
A, W R AR BN EIY 20 mn
2.2

AICKH Eclpse XDB-Cis il iE, D9l 1200 GURHSRILF (00 B, 205 KM HlE - K g - K
Y — PR 3PS RTINS SR KL O - K BORR,  12Fh uR A e/ 3 R 4F 70, W)
RE MR A A7 B QORI sg;  SOT WS - K5 20 B AR g, T DL A2 5 7o ) 225K,
HBCE 1R, MG BN iR, WA s ik, ASCRAFEE - 5Smmol/L 4 1RE:
WWORBIAH, BRI IL < 1. 27 120 EUEE Oy BOA RO ARRE (1.0 Bg/L) 25 EFE AR Fr
fn AR (5.0 Bg/L) REL G ILE] 1 4 B0 g 1] 2 1
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112 (A) (B) 5 0Ug/. (C)
Fig.1 MRM chranatograns of 12 allergenous disperse dyestuffs standard m xture(A ), blank soluton( B)
and blank solution spiked wih 5.0 B g/L 12 allergenous disperse dyestuffs( C)
the number was the san e as those in table 1
2.3

7E ESI+ BN, 703824 5 1oy be v Bl 923 i 1200 Gk i Q 1 e da 4, @ i e fb i E
(IR AN FE I, BhE 12FP R 07/ (M +H T BEE 7 SO B, 76 bn v 1A A0 vE 7 i
A 0. Bo~ 26 IR, XT{edb i S debls T A B ENER RATETAMES (TET
AR, SR R R ), B AR RS RAREE N R 5 R E S RS )
RAETUSESH, RI 105 Sl ekl it 738 7, eI THFER L, R R 1
2.4

A3 SIS ) 12 PSR AR I — R AR S PR E ARV W, ERALSE 004 R AT 5, LA &Fh
Gkl mE FROEE BN AL PR, B IR AR ARAR 2 6 TAE 2R,  12Fh SO 4 B ek i R ey
B ZRMEVEHE MR RBEER 2 FECH] — AR B TR A bR AE A O B B R S R, R R
() SICH8 25 F AT At BTAL BRI s, v AR Gek BURT HBR (SAV = 3), SR K 2
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W FAKCEPATIE 6k, MEZRIIK 2 ik 2000, 12 RSB O B [RER Oy 736 ~
1166, AHXARERZE N 1. 36 ~ 12 86, R BIAT7 iR E A AT 5800 AE0H EEAIRS % 2

2 12
Tabl 2 Linear equatbng linear ranges correlaton coefficients detetection lin its

and recoveries of 12 allergenous dispese dyestu ffs

. . L near range Detection I it Added .
C an pound Linear equation B r ~ ~ Recovery R Ho RSD s, %%
P/(Hge L) w/(Mg kg™!) w /(Mg kgl

D sperse blue 1 Y= 945 + 468 0.5~ 200  0.999 9 2.0 5.0, 2000 1000 73 73 75 3.8 46 1.8
D sperse red 11 Y= 4360 + 1540 0. 5~ 50 1.000 O 0.5 50, 20.Q 500 83 75 77 7.2 3.3 L4
D sperse blue 7 Y= 705 + 551 0.5~ 100  0.999 3 1.0 5.0, 20.Q 1000 92 98 99 56 58 3.7
Disperse orange 3 Y=12 210X + 289 0.5 100 0.999 9 1.0 5.0, 20.0 1000 106 96 87 40 3.6 L3
D sperse blue 102 Y= 430 - 274 0.5~ 200 0.999 7 1.0 5.0, 20.Q 1000 76 76 78 4.9 4.0 3.3
D spemse yellow 49 Y=3 50X - 361 0.5 200 09990 0.5 5.0, 20.Q 1000 102 8 77 6.9 L4 25
D sperse blue 106 Y=3 640X - 705 0.5~ 200 0.998 3 0.2 50, 20.Q 1000 97, 73 73 6.8 6.Q 49
D sperse yellbw 3 Y= 8020 + 3610 0.5~ 200 0.9995 0.3 5.0, 20.Q 1000 107, 98 87 7.3 1.4 21
D igperse brown 1 Y=T21X + 861 5.0~ 200 0.999 2 1.0 5.0, 20.Q 1000 116, 116 114124 10.0, 1.5
D sperse blue 124 Y=1 160X + 344 0.5~ 200 0.999 4 1.0 5.0, 20.Q 1000 89 86 8 63 27 1.6
D sperse orange 36/37 Y= 2 000X + 1920 0.5~ 200  0.999 6 1.0 5.0, 200 1000 97, 95 8 7.2 3.4 47
Disperse orange 1 Y= 1590 - 2610 0.5~ 200  0.999 3 1.5 5.0, 20.Q 1000 77, 76 76 6.7 2.8 5.3

2.5

A SR AL 7 i, X E Bz ) SPFRRR G U0 s BEATINE, Fo TSRS G T )

BUER 1 B0 3RO 36/37 HEE AN 1038 159 668 mg/kg
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