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Determination of Kelevan Residue in Textiles by High Performance Liquid

Chromatography — Tandem Mass Spectrometry

MAI Xiao-xia'* , ZHOU Chang-zheng', LAN Li-li', LIAO Jian-meng’, XU Min', ZENG Dan-dan’
(1. Guangdong Inspection and Quarantine Technology Center, Guangzhou 510623, China; 2. Guangdong Zhanjiang
Supervision Testing linstitute of Quality and Metrology, Zhanjiang 524022, China)

Abstract; A high performance liquid chromatography — tandem mass spectrometric ( LC — MS/MS)
method was developed for the determination of kelevan residue in textiles. The sample was ultrasoni-
cally extracted with methanol — acetonitrile(1 : 1) and the extract was purified with florisil column if
necessary. The compound was separated on a Hypersil GOLD C; column (100 mm x 2.1 mm, 5
pm) with 20% methanol —5 mmol/L ammonium acetate aqueous solution as mobile phase. The de-
tection of kelevan was carried out by MS/MS with negative electrospray ionization under the multiple
reaction monitoring mode using the external standard method. The calibration curve showed a good
linearity in the range of 1. 0 —200. O pg/L for the target compound. The limit of quantitation(S/N=
10) was 0. 025 mg/kg. The recoveries of kelevan in cotton sample ranged from 90. 6% to 103.4% at
the spiked levels of 0. 025, 0.250, 0.625 mg/kg with relative standard deviations( RSDs) of 3.3% -
5.2% . With advantages of simplicity, accurancy and strong operability, the established method
could be applied in the determination of kelevan in textiles.

Key words: kelevan; textiles; liquid chromatography — tandem mass spectrometry (LC — MS/MS)
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REA RGTE M H HUEUR Z5 R0 A SCRRIBOE 2 bR ME P B3R, Oeko - Tex BRI RGT R Hh &
5t Oeko — Tex® 100 AL MARE X AT T IHEES, RAZMHFIRPHINT 6 MEKGIKY, 255
AT (Isodrin) . 7HIE (Kelevan) , FFZE (Kepone) . Z ¥ (Perthan) . EALFA T (Stroban)
FHER (Telodrine) , XFFHR—ZMN=RHIRA D EBREMER 0.5 mg/kg, B RN TR w3
(Kelevan) IR, B AAMEICAHRF T ERNIRE, B, AENHEOBERER S PRIEARIFEZER,
EMGLATVRI AT RERE, RPBREHOSGRMNEGEN R, MRET-EREEEF KN, BF
HBRKFRIZFR M R R BT EERE X,
HTRREEEBRAD TE(634.8, FHARL
B1), RSk, HESMARE - FHEBH LR
W (B AR AN, 57 R 0 R 0 8 ) A A R
REEANE, EUXBENER, HHE TR
% (Kepone) FIFTAY, MW+ 5 ZHERNTIH; MW
TEIRTEAE A AR B 51 o P 23 00 5 e Ao P £ Y vBAH
A LI TOM N, AR S E 230 PO 63 — BB KR
WAEX G5 R it P e VT AT R, BN 5L 5 S5t

e, RE TP HRSEEE, REHL Oe- B1 RIS T4
ko — Tex® 100 [y #8 )  5k , B BEERE. P, Fig. 1 Molecular structure of kelevan

WER . REUECRE, W HERARESERN,
1 XWifs

1.1 {LFEE5RH

TSQ Quantum Access W AH 3 B H (X (32 E Thermo Fisher) ; XS205 HF 447 R (I L Mettel-
er Toledo) ; HU —3120B RAIVRIZHEE IR INAS (REEERAB R R B AEMAF ) ; SC - 18L - 150 ¥ A6
R MEE); VTX -3000L FEiRE & %% ( HA Vortex A ) ); FEthos ONE $§ i {X ( & K F Mile-
stone) ; Multi Reax Ji#i %% %% (48 E Heidolph) ; SoxtecTM2050 ¥ HIZEEAX (#EHT1); R -210 jeHE R
X (F 1 Buchi) ; Milli-Q #B4fi/K{X (3 H Millipore A ] ) ,

YT ARMERE i (Kelevan, CAS No. : 4234 =79 —1, ZiE 4 97.0% , Dr. Ehrenstorfer); ., Z
FE(fial, Tedia); WHI, LB, [EThHE. ZBME(HIL, T MAERFT); EHAAKN Milli-Q
KA T HIBLE/K ; Cleanert Cg#F | Cleanert 3% B EEFE | Cleanert H ¥ &AL # (500 mg/6 mL, *F
RREFEFERAA) .

5 mmol/L ZPRE/KYEW . UEHFREX 0. 19 g ZBRELYE T 500 mL KW F, FH 0.2 um KIJEMEIT I8,
A,

1.2 EBHERES

ERREUE RN SRS, ALPETFERRE, BBERE 100 mLiFAKEMD, REBIRE
4100 mg/L IARHERE &R, -18 CTFIAF, HANMIEFER TR - CHEWEB (1 1, BB ¥
Pt fi 25 VR TG 55 A T8 4 UK BE P b AR
1.3 {U&B/HEH
1.3.1 HEGEEHE BiiE: Thermo, Hypersil GOLD C, (5 pm, 100 mm x2. 1 mm); FIIH:
AFHANHEE, BN S mmol/L ZMRE/KER; WE: 300.0 pL/min; BFEUEHEIF: 0~4.0 min,
20%~90% A; 4.0~7.0 min, 90% A; 7.0~7.1 min, 90% ~20% A; 7.1~10.0 min, 20% A, . 25
C; FHFAER. 10.0 pLl,

1.3.2 FRiEFG KWEK: ESIAETF, LRMBEM(MRM); BBEZEBEE(S): -380V; B
VIR FE(TEM) : 350 °C; S (BAS) KA 45 psi; BB (GS2)EH: 15 psi; RIRS(KHFS)E
J7: 1.0 psi; HRFERWAMAILE 1,
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Table 1 MS parameters for the determination of kelevan

Characteristic ions Scan Scan Tube lens Skimmer Collision pressure  Collision energy
Q1/Q3(m/z) time(s) width(s) offset(V) offset(V) (psi) (eV)
633.0/97.2 0.02 0.1 84 8 1.5 45
633.0/426.5" 0.02 0.1 84 8 1.5 27
633.0/586. 5 0.02 0.1 84 8 1.5 19

* quantitation ion

1.4 HEaTE
1.4.1 # B FH2.00 g ifFE(5 mm x5 mm M), BT 50 mL RERNEFFHES, MA20 mL F
B - ZFEWB(L 2 1), WEEA 1 min, HEBFEIRY 60 min( 0 20 min B2 1K), AHEEH,
WHEEA G e AT W E 25 mL AR, BH 4 mL BB - ZEBEB (1 1) BEBEHESURE
W, FFRGERBRLEIERERD, AFRIE, 5225 nl, BEWNER EEE®K, H0.22
pm FEURZEEEEE RS E L HER LB ERERP (EERERER, TSR “1.4.27
TR EE M 2R T R R AT k), BEBAR B - SRR 1T,
1.4.2 % & BHEZEHEELE, KK S mL KRS mL FFEEL, HS ol FBE-2Z2EQ 1)
P 5 AR B (REURZ 20 mL) , WERHBE, A 0.22 um JEHETIE,
1.5 W =

SRR, DERRHERNGENEER, WELHEEEERE TSR 1,
2 #R5itie
2.1 HAtEIRESNK
2.1.1 ERBERINZER 8TV, oK. PFE-2K0:3), FE-4BQ 1), P-4
(3 : 1), W6 FpAFEIERIE XS & 40 [F) 2 Ar HE VW A B RAE B 4R B, IR “1.4” S BRAHE
FHEW, £RER, RAFPERE ZBERRNTFSHERHTRAE MR FAEE, MXAFE -2
R SEARBIN S RBRTF, HhUARERN 1 1P - 2B BEABA R ERTF., —7F
TR BE R A Z B R 5 Z IR BRI SRR B B, B — T HREEANSGRLE
HIFREEBE, AR TR RN R, FHik, ScRXAPE - 2K 1) REE @
ITIRIN,
2.1.2 RHARNKERE SH0HERIEY . REHE., MBI, SRR A RE 4 Frigiuoy it
THE, £RRE, XKABFERERER FNNRI R EE, RREIKZ, WRIES IR
BORE I EI R BAR, MSt, BRI RE R HRERE, R&ESHYERERN, FIbwh e s sk
WA BAERD T,
2.1.3 REBRNBES5EREEE MRBEAARIGKE, ARSCFE 5T 7 IR &8 7S R E X R
BB, SRRPBHEWEIZI 60 min 5, QKL INIREA AT Kelevan § M NAE LK KFEM, #
BB IREUS R WA, A V% 5 8 R A $2 B 60 min,
2.1.4 BEARXNWER SHEHIVWERERS, RESTREME M EABHGRN, RNBE
BRENR, MMESGERIZEZN, HEBEEE, FAFETEN, B4 XA B RE
BB R IARE

BB E: . WS A HEIWBRERNSGHARIEAER, AERNHERERERB, &K
“l.4.17 BATHATIRR, Hb 1 s EE LYW, 553 reRaBIRE S BRERE . C ok,
FHEAETE “1.4.27 FERNGE, BVE, BRRESHETRLEREERMNE 2 fin, Wiks
REW, BT EEHNSCBRET, FRERERD, BIRERT 90% ,
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2 BHEAAETHLEREEE
Fig. 2 Chromatograms of sample treated with different columns
A. unpurified(RE¥IEHL) ; B. purified by C;g solid-phase extraction column(%& Cg#E#+{k) ; C. purified by neutral
alumina column( 2 H P E 4EFE¥ L) ; D. purified by Florida silicon column( 283k B B RE +FEE L)

SRV T AL 5 5 B T BB 690 0 B -
M, WRMES BRI, R, &
KRR R ERATE M A LR 2RO, By Z
B ERGR OB, 115 G RRE TR (0 w0

LEmfikl, RBARAER/ M/ BL) M -2
FE(L: 1) FHRMA—RIVBELRESFH 1.0,
2.0, 5.0, 10.0, 20.0., 50.0 pg/L KIFRF 72 E BT
BB, KA “1.47 PBRAHE)E, B, 84
WHCPATIE 3 Ik, SRWE 3 fin, NEFITLE
H, ERERMNUELERAELW, £1.0~50.0 pg/L
VEENERFEIARN, ENFERERWAEES, FXRHERNRFER,
2.2 MS/MS &9k

Bt 1. 0 mg/L T 3ETOARHEER, FIFEHEL S wWl/min MEBEAHEL =B R ERIIMHEE
ANBETIR, 4337 ESLEIER FM ESIE S EFREA T T 2a IR0, 3#%EE % 200 ~1 000 u,
GAETRUHINSEMES TR, TN m/z633.0 AREESTTETFE,; 3—Px ESIETHER
SHEBATRAL, AFEEREEE, BS(ZFAS)ES., BBR(CG2)EH ., RKR(AHR) BT
WEHABRE, QERESATRUEARERR, &0k, BRABRRNEFESHN “1.3.27;
AR RS FETRIZRE RN AL, RETENREE, NEREIM2E RSB EETR;

1.0 20 5.0 10,00 20.0 50.0
p/(pg=L")

B3 HZeHE TR 5 LB
Fig.3 Comparison between the complex matrix
solution and the blank solution
MW matrix solution; [] methyl alcohol — aleohol (1 : 1)
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BEX G HAT g E(E4), Ui
X EERERET m/z586.5 Ml m/z 97.2 HEM
BF, FERRNET m/z426.5 HEEE T,
2.3 ZMXRAEEETR

VPR UE Gl 2 VR BC I R B 4 B A 1.0, 2.0,
5.0, 10.0, 20.0. 50.0. 100.0. 200.0 pg/L KIRFIHR
R, AR RS RAFREATIE, MR e,
DA SEVEAFIE B T I T AR A P ABAR (y) , W RE
WRE A BEAAAR (2, pg/L) LHIlFHENLE, &R ER,
FUIETELE 1.0 ~200.0 pg/L EEIN LR RRE, H

100 4?’&5
Lot 632.6
:p 6=
F 586.5
40=
4245 454.5 )
204 168.9 1 1396.6
97.2 | | 51475505
| : 555‘%1'%- HT8.7 54835603 |

T T
100 200 300 4001 500 GO0
mse

B4 Kelevan B 2 Fiik &
Fig. 4 MS® spectrum of kelevan

FAREIRIBIESFEN ¥ =2 4002 -1 298, HXERE ()N

0.999 9, &5 HTERIIFEEBIEIEE, i 6.89
8] 2% PR PR AR RS VR, TR “1.47

SRS REAT LB S BALI R, MEREH =10 B

SRAERTHR, WAFENERETFTEY0.025 my "

R0

kg, HRIE Ocko — Tex® 100 445 R T br v I E % & G
FITE T RBLL B B KREN 0.5 mg/kg, &T7 2l [
B R B AR IER 0+ Cos T

2.4 EUREREE "7 e

ﬁ%%mé H ﬁ & ’ 1 tﬁ?ﬁ%?&iﬁﬁ =l 1&@—‘? Fig. 5 %hfomzzlger‘:r: ffﬁﬁﬁﬁii? solution
RN, R3304 0.025, 0.250, 0.625 '
mg/kg, %M “1.47 SRIATRRIERREK, BAHEOE - BEFEGEENE, SN NRKFETRE 6
R, PHEERAIX b #EM Z (RSD) LR 3, GRERP, FEEHMAREWZEA 90. 6% ~ 103.4% ,
FARS R AER ZE 00 3. 3% ~5. 2% , Ut B J7 15k RO ME T B2 ARG 85 B ) il R A U 25K,

R3 AFRMARAKE T SR K B R KA AR ZE (n =6)

Table 3 Recoveries and relative standard deviations( RSDs) of kelevan at different spiked levels(n =6)

Spiked w/(mg - kg~1) Recovery R/% RSD s5,/%
0. 025 94.1, 103.4, 91.2, 93.6, 101.0, 92.6 5.2
0.250 94.6, 93.2, 96.4, 96.7, 102.4, 98.2 3.3
0. 625 92.5, 99.5, 90.6, 98.4, 97.3, 95.8 3.6

2.5 KRR

FIBTESLI G EN 22 | e, F8/. i/ BE—HERETNR, HhEEBRERETiAsE)E
BHREEAEPAEFUAAE, &RER, LSRR HERE; S—&d T T FEEEA
B (E—Z i LR SEEin Rl e, BT BREN - R #TRN, METEESE
7 0.076 mg/kg,
3 & it

TS X HT AL BT VEBIAL , BRIL T 4548 i v v 3RV Bk B R WU B VAR A - B R PSR, TR
AiEA, i, REER. #UBREER A, ATERFSBRN, SRER. X7 ERELAR
HEAZGR M REERN T ENEE, FEENBERNTTE,
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