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1.2 Ak
1.2.1  bREE W L )

WERRIFREL 50 mg MI. CMI. BIT 1% H#J 50 mL
R, HAPBEEFEE, HEWEN 1 mg/mL
MI. CMI. BIT 45 #E i £ W 23 7 B 1 mL BIT,
0.5 mL ] MI. CMI Fr#fEfif #1100 mL &=,
PLKE 2, 5% MI. CMI. BITKE S5 N5 ng/
mL. 5 ug/mL. 10 vg/mL FVRAPREETR; HEFIFR
HY 1 mg W5 BIT-"Cy T 10 mL &S, FHKEZR,
1BFIHE S 100 v g/mL [ A FRIAEWR .

122 #5504

WERRFREL 1 g 5T 100 mL 4EFIEH, A 20

mL 7K 20 v L WARE AR 28X 10 min, LL 10000

rpm FEIEE 0 15 min, B EEEH, 4022 pm K
FHPE I 38 f5 B RE 0 HT

LC-MS/MS % #f 7: 5 1% F£: CORTECS C18+
R, AWM (2.0X5mm, 2.7 um, 90 A) ;
WM ANHEE, B AK; WHBELE: 0~4 min,
30%A — 60%A; 4.1~6 min, 100%A; 6.1~ 8 min,
30%A; YiEE: 0.2 mL/min; FEif: 30°C ; HEEEAR:
10 pL: S B HEEYE (ESD ; ##i77
IEB TR AW RNV (SRMD ;
Wi R 4000 Vs B FURIRAEL: 350°C 5 AR
350°C; AlEdE SN AR, K108 0.20 Pas BHA
HERONEA, AW E: 10 Limin, HHBSHRE:
5 L/min 5 J8 770 & AR TR EE S Hn R 1| Fos.

%1 MI, CMI, BIT, BIT-"C, it RESH
Tab. 1 MS/MS acquisition parameters for MI, CMI, BIT and BIT-"C,

A& B (M/2) fli4E A /v FEEAMERE /V
MI 116.1/101.1 CERE T4 25 75
116.1/99.1 CGEMEERSTX) 19
116.1/53.2 GEMERSTX) 40
CMI 150.0/87.1 CERE T 41 94
150.0/135.1 G -FX) 26
150.0/115.1 CEMEETXH 21
BIT 152.0/134.1 CGEEE T 24 97
152.0/109.1 CEHEFX) 21
152.0/77.2 CEPERTXP 35
BIT-"C; 158.1/140.1 CGEEBETX) 24 94
158.1/115.2 CGEHEETXP 29
158.1/83.2 CEMERTX) 35

2 GRS

2.1 FEFM4RE

MI. CMI. BIT ¥J&EEAMEEN), 5T 4ia
A TRMIER 1, PRI £ 1E 8 5 BT A I
o 5 T WA R o R 28 VL S PA B T VR R — S A 4L
BRI 1 ug/mL RARAERE S o B VE S R K A

EREA LA 5w L/min FF0E F A BEA, BN LA 30%
F VA VR AR sh A R B AU M 0.2 mL/min, #H47—
T VE M, AL S DI HE 2y T8 T G U B
NI10° A, BB AMERE. B HEE. AR
71 BBVRE D BT ERRE . AR RS AL
BRaE IHE S T3 P, 2 R BRI S S S8 0.2
Pa, 2N 18 AT RS RE A b, ARALHE
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Fig. 1 Effect of formic acid concentration on the MS response to
isothiazolinones
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RS H AT EaEE H B R BOA RIS 21
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AL T K. 30% HFEE. 50% F I 706 A5 LR
BRI . EEUTT A S AT 3 ol S M M R £ 7 3 A
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Fig. 2 Effect of methanol concentration on the extraction of
isothiazolinones
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Fig. 3 Effect of different extraction methods on the extraction of
isothiazolinones
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Fig. 4 Effect of extraction time on the extraction of isothiazolinones
24 FiEEM
241 WrETAREHZ. AR EER
#ERAF£ 50 0.025 mL. 0.05 mL+0.1 mL.0.25 mL.0.5

Ml

Pl b b b

mL. 1 mL. 2.5 mL FREHRAEETR, BT 50 mL &
B, AREHERIIN 50 n L ¥REE N 100 1 g/mL [
W, CIKEREZIE, B ML, CMILKRETE
Fil 24 2.5~250 ng/mL BIT ¥ & it [l 24 5~500 ng/mL [
ROVRE TR 1508 1.2.2 YTk & 1F k47 LC-
MS/MS 53, ARV TSR i 1 e 3 5 1 (0 1% 1A
il 5. B 6 ATan. LA e i gk i PN b A7) 06 THD AR
B St I AH B3 B AT (BT V3, 75 31 3 o S 1 s i ) 1)
e 2, S5 RWE 2 on. HER2ATE, EPTEK
FH B 26 A1, 3 i S P bk i 32 LA 8 e 1 A
K (R®>0.9996) , & & T & &N B EAK
FE AR v AR I SRR 10 Ik, THEARTE IR 22,
PA 3 i b A 22 07 0K HEBR (LODD 10 A
HEfR 22 e BBR (LOQ) o SEMEMEMREH Y LOD YU [H
4 0.011~0.015 mg/kg, LOQ v Hl 4 0.035~0.051 mg/
kg
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Fig. 5 SRM chromatograms of isothiazolinones standards
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Fig. 6 SRM chromatograms of isothiazolinones samples

F2 MI, CMI, BIT WEA7E. KHREEZR
Tab. 2 Regression equations, LOD and LOQ of MI, CMI and BIT

wEY) EVEpyEs R KR / (mg/kg) R/ (mg/ke)
MI

-

=6. 26860 e-003*X+6. 08975 e-004 0. 9996 0.015 0. 051
CMI Y = 1.41778 e-002%X+2. 67784 e-003 0. 9998 0.011 0. 035

BIT Y = 1. 17456 e-002%X+2. 00325 e—004 0. 9998 0.015 0. 049

242 [R5 ES M R, GERILER 3. AR 3 ATAI, 3 i S g e bk R g

BUKEEIRE M 3 4, AR, Hy m =AUk bR AE 96.3%~109.6% Z (8], P35 k0] br ik
SEHIN 3 Tl S MR R AV, NIRRT EE iz (RSDOTE 1.5%~6.7% Z[A], R BHA 5 i U 2 15y,
W5E 5 AFER, FFERMbRE L IbR e S EEL BN, E6ER.
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3 AENNEWESHEEE
Tab. 3 Recoveries and precisions of the method
AW JHE 8/ (mg/kg) m#rE / (mg/kg) B /% RSD/%
MI 0.48 0.23 96.3 6.7
0.47 98.8 5.7
0.94 109.6 3.8
CMI 0.32 0.17 104.2 6.5
0.33 107.2 1.5
0.67 108.1 4.6
BIT 0.37 0.19 104.2 2.0
0.37 100.9 33
0.74 97.1 4.8
2.5 LERERSHT products with MCI/MI in Switzerland [J]. Contact Dermatit.

KAARTENE T 10 MR . 10 ASFE &
P ML, & &N 0.13~2.47 mg/kg; H 8 M
a st CMI, & &EYE N 0.22~1.16 mg/kgs A 14
FE SRS AT BIT, &85 037 mgkg, 1, BIT R
TEBR B 48 2t S B T VP RT A F 44 B . 10 ANk 3
JEE i MI AT CMIT & B2 MV T 3.63 mg/kg, /M T
R B 46 A A B CMIMIT IR S 73 in _E R .

3 #ig

HENL T K R 3 A e e R R 2 I S 7 1
A - B GBS B (LC-MS/MS) 43 #T J5 e
R R (R*>0.9996) , i x [\ Ui 3K 78
96.3%~109.6% 2 [8], ~F¥JHHX bR ZE (RSD) 7E
1.5%~6.7% . [f], fa tHFRYEFE 7y 0.011~0.015 mg/kg,
B PRVE N 0.035~0.051 mg/kg. AH BV HE ¢ 1
3 ORI A R A R
WEEAELT, & A/KIER F MIL CMI. BIT FHLE I E .
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Determination of 3 isothiazolinone preservatives in water-based adhesive by LC-MS/MS method

LU Xinbo, XIAO Weiqiang, XU Gaoyan, SHI Chunyun, JIANG Jian, ZHOU Guojun
China Tobacco Zhejiang Industrial Co., LTD., Hangzhou 310024, China

Abstract: A method for determining 3 isothiazolinone preservatives in water-based adhesive by high performance liquid chromatography-
tandem mass spectrometry (LC-MS/MS) was developed. The sample was extracted with water, centrifugated, and then analyzed by LC-
MS/MS and quantified by internal standard method. Results showed that: the linear relationship was good with determination coefficients
R’ >0.9996 in the MI and CMI concentration range of 2.5~250 ng/mL and in the BIT concentration range of 5~500 ng/mL. The recoveries
of standard addition ranged from 96.3% to 109.6% with relative standard deviation (RSD) of 1.5%~6.7%. The limit of detection was
between 0.011 and 0.015 mg/kg, and that of quantification was between 0.035 and 0.051 mg/kg. It was concluded that this method was
suitable for the determination of 3 isothiazolinone preservatives in water-based adhesive.
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