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B E: BB 2T SRR A TS - 8 BT % 75 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)il| 2 & i FE il AR POy S R B Ak Faik  BEMZIK 4% B2 . 20%
CEERAUYIE R, 0k, FORMMIEBILE RS, LW B K101, V)R-, i80S, SR RGO
{03 - BRI TS TE 2 ) Wl (multiple reaction monitoring, MRM)REZ T A5, H& 5 VCECARUE AT L SMn s € 5 o
R X S 7E 3.0~ 80 pg/kg MM RIFAMRR, HERB()KT 0.9990; KiHFRGS/N)A 0.5 pg/ke;
FEARENI AL AT RIS, bR [ R TE 81.2% ~ 103.8%, HIXTHRMEN 2 (n=6)35/NF 5.0%. & ZJiik
VERf, R R, RO S G 5 vk il s SR AMAR I, AR 2P AR A RO S

KBE: AR EE-RERTOERE, AR XU S

Determination of bisphenol S migration in food contact materials by high
performance liquid chromatography-tandem mass spectrometry
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(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: Objective To establish an effective method for the determination of bisphenol S migration in food
contact materials by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods
The aquatic food simulants, such as water, 4% acetic acid, 20% ethanol, were migrated and filtered, and oil food
stimulants, such as corn oil were extracted with the mixed solution of methanol/water (1:1,V/V), then detected by
HPLC-MS/MS in multiple reaction monitoring mode (MRM) after filtering. Results Bisphenol S had good linear
relationship within the range of 3.0-80 pg/kg, with correlation coefficients (r?) more than 0.9990. The limits of
detection (S/N=3) was 0.5 pug/kg. The recoveries were 81.2%—-103.8% and the relative standard deviations (RSDs,
n=6) were all less than 5.0%. Conclusion The method is accurate and sensitive, which can provide scientific basis
and technical support for the determination of bisphenol S.
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4.4 - TR FE TR S) AU A ZEFIRERL, JEAL
W A 43525 b TS e B OB AR B A A= 9, R
THIATIE PR, W S LBl A HA A2
FasE Mk, AEME A RIRIRIG . SRERR G . SRR it
My LA KO S R IR AU S 4K HHihisk) i1 “Loll 5kt
BET 2 FF AR 1R sl BRI 3 A I H R R, 2
FI T2 5 LR ELAT il um A Bt Hl, W
By S FET7 b ESEPN TR A PR G T
Sk AVREHR AR AR IR Z W A A . EINARALE S B
HEERIETEIN N R S HAT 55 X0 A AR R 3 D 2T
AB R E RS I RN, BRILZ AN, W S
2T IR A MG, 2 3 KR 7 28 FRRIE e 4
AL LSRN R S FEREE R H A A HAT SR Y
e,

MFO TR Al S IEAS R E B AT
B, R TENAA R R I EOR | DR S FE 2
4, AHEGEE ST T R RO A 3% - 5 I BT 3 ¥ (high
performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS )il & £ f £ Al b4 6k Hp WL S 1
TR, DU IR R B il P 3y S T8RS & i p A
Wit s 2%

2 MREREE

2.1 X5

Agilent 1260-6460 WA (4315 - = 5 PU AT A IR S5 1% (T
ESIH, 5[ Agilent 23 #]); XW-80A iR IR G 25 ( FIF K
P AR A BR A R, ML204 T H 1P (Fit LA -4
F 22w, 0.45 pm BT IE AR (VLIRS S RHA AU
B D)

ECkE. HEE. O, o tiba, E254ER);
S8 K M R 4l K (32 [ S PR A, 4,40 -RE AL R
B OB S, 4 =98%). L PRELTE (10 mmol/L)([E 24
W) WL 0.77 ¢ L%, FKEME, EXE
1000 mL, # .

FRE K (1:1, V:V): & 100 mL A EEFI 100 mL /K,
R,

PRI Y HE TS
22 LA
22,1 HonaraE

BUT B2 8 PR F Y 4% R . 20% 2 B £ A Ak 1)
R 1 mL, Wit 0.45 pm 48 Bt 8 25 12 8 5 it
A .

TR RBLRIRIE: AR 1 g(KET 2 0.01 )&
S AU B TR B AL A R, A 3 mL IEC ke, 1R,
A 2 mL BEE KRS (1:1, V2V), IR 2 min, HE
IYE . WU ZAEW, FH 0.45 pm iR pE AL vk
S HEI E FH o
222 HESHATALFE

1 &k @ikt EC-C18 (3.0 mm 100 mm,
2.7 um); WETM: 2N ZEREZ(10 mmol/ L)=45:55(V:V);
ik 0.4 mL/ min; ¥EiR: 35 °C; #EREE: S ul.

FEiE A BB R WSS L B AR X
(electron spray ionization, ESI-); Fiigfdflir=: LIl
Il (multiple reaction monitoring, MRM); %5 {1k X J& 77 :
0.310 MPa; WE55HLE: 500 V; EHEHE: 4000 V; Sk
B 7 L/min; SR 350 °C; $S(N2)HLHE: 11 L/min;
BAN2)IRLEE: 325 °C. AUEY S BYAR B4 i) [A] /1 MRM 281 H.
NS

3 HER5SH

3.1 BIEMEREE

WM S &—M L E Y, TR AR A, H
AR MRS R T A, ERAHEOEP A Cp AnT
AT E, AREE 3 RARMEN C b
Extend-Cig(2.1 mmx100 mm, 1.8 pm)., SB-Cg(2.1 mmx
50 mm, 1.8 um), EC-C (3.0 mmx100 mm, 2.7 um)43 &5 A
[l LR NN 0.05 mg/L W S bRl LI LS
KB Tk 3 MORTEFRIZEE Cg HEXTWEY S A — &M
TREE, HoWm S WEIE RAF, ks B b ook & SR I Y
T, 208 P %EFE EC-C15(3.0 mmx 100 mm, 2.7 um)fE
S TS

Fz 1 WER S AIREERTEIF MRM &3

Table 1 Retention time and MRM parameters of bisphenol S
E&Y BEE T (m/z) FETF(m/z) 4F B 5 E] /ms RO RV fill 1% GE 5 /e V
249.0 108.0(E &= B ) 200 146 -19
4.4 TR R (WU S)
249.0 92.0 200 92 -32
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3.2 RENEMNIERE

SEHGXF TR S #E 2 Fh S AR A R T AT IR
Y -/ KAE R iat SIARIR R AP HTREE S 0.05 mg/L A [m]
JEF W S FRERRINIETE . 45 REH: CIE-KIKRES
B A%LIR . K. 20% A R K IR 2L ORI 1
AP AT, HOkPE OG- K IR R AE N F AR

3000 -

2000 -

M 7 54

1000

TE WA T H3 I VAR AT B (SOR S AR IR & p s 2
PR PT L e 0 e TR OB e . S25eh, 203
HHZNE-KFZE-10 mmol/L 2, iRk 2% whis Wi /e hy ik
AH, XXy S AR IEF A T X EE A (DLIR] 1~4), 5286 4 B
CTREEZ W W AR 1 Al AR IR 2 A, R LR
A S 8RR B LSE s h ¥ 2 J-10 mmol/L LR
B G vh A IR SR

-

0 1

2 3

At 8] /min

B KB R B S MRM (2335 5]

Fig.1 MRM chromatogram of bisphenol S in water simulant
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Fig.2 MRM chromatogram of bisphenol s in 20% ethanol
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Fig.3 MRM chromatogram of bisphenol S in corn oil
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Fig4 MRM chromatogram of bisphenol S in 4% ethanol

3.3 HEERBIMZFREEMMIL

W S Z—MRE &Y, S5 THEE, sk
By A S R LA R R K AR G TR T TR
WA, st A p X IEC bem A B, BB KRG
R L . H B AKIR B IR I A TR . T e R 5 B ]
TE S EE N ES BT R, A BER G B
i E 43 J2 B ) X S 08 2 R R AR /N, Tk B Y IR BE TR
Y Bl WO R OE O e AE GlBE 2 UK TR & 58 4
BIAl, S286 &8 WEIRY 2 min J5 IE C LAHGHIEZ)
FUKATR & 584 M AIE & %t il & L A H BE-7K
RAWMN ST, 808 FEE-KIRA B P B RN
BF 11 B, ZWREEIR R, KARIIE & BEAR R 5
HFAE, SEEBEI N S B BEAFLIZ%E
WASES, B GB 31604-10-2016 { £ 524 EH F
WE RO R B ) S 2,2- T (4- 3 B TE B IR BE O
A)E R I A ) U2l AR 25 vk, IE O de A0 R -
KIBEW(L:1, VIR RIEAT IR - AL T, 7K AHFE C 4
P2 8, TS, HE RS,
AU S 0 Ak BT R R BT P ik 0, ZE U ER AT
ik 85%, e il 3 5T DG B A o i 4R RT3 B 2k R0 3 HE
T 1T A 258 X6 45 ik )
34 ZMXFR, MR, KR

i1 A 2R AR T TSGR BE S 3.0 ~ 80 pg/kg 11
FEFTVCHEON S S bR, AR B S S A AR o
R 2.3 LD BRI TRT AL FL S A AR . AR
HELRPEAR/NT 0.9990, FXF 50 pg/kg brufEis i w42 JHEE 6
W, HAFREER R, HEREEDNT 1.0%, #%8 3 5%
M b (S/N=3) T B, F4 ek Hh BR TR BT i A 2R

SR L R B R ME VR W, AT RTAL BRI . SEER
LERRAH: 3R 2 TGS SRR L 4,4- TS — R
By AU S)RYAS: Hi BR AN REFRIGFEWE L 3 A5 M Lo A A6
gj‘r_{o
3.5 FHEBEEREWER

TE R () S ASE LI R o AHE g e S5 1) 4,4- Rl Rk —
FEEONEY SPRUEYI R, I I8z sk frardb Bs, F
TRORH (233 S I B T HOVR B o R XTIMARSS SR AT 6 YROF
TIN5E, 145 RSD {E LG 45 R W AW S Ibx A i 278
81.2% ~ 103.8%2[f], RSD {H¥E 1.10% ~ 4.21%Z [a], i &
KSR SIS I 25 AN 3 PR .
3.6 SEFRHERART

PEPESIZ AR 16 R, BRUKA KR 9 H#Hk.,
FRfIBH T PE AL S AT AW S ARG, S rb A B
PE JHEAEAR SR 1 LV s R G R 2 P REAG I B8 U S, H:
AFE SRR H XY S MELERILE 4,

4 £ ®

ARG T A €0 1 E I O 1 0 B A A e
HROSEY S TERS R AAG I i, Akl . RS AAE
AR S ZE B 2 S R AL FA R T AL, R B
FERY 23 552, AUEY S 7E 3.0 ~ 80 pg/kg 0 P 2 R It
KFR, BHRGES/NK 0.5 pgkg; MNbRENELE 81.2% ~
103.8%, HXTHRAEMI22(n=6)31/NF 5.0%. ZetER R | [Hlk
ORI FEHRIGRR W R R, ATk, R
O, AT AR S ASHIN ik i S SR AR R (B4R 4 AR
PR S #%
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®2 TRERFHETHLMERE, HXRBMEMTEE(n=6)
Table 2 Linear equations, correlation coefficients and linear ranges under different matrix conditions (n=6)
B EHE T LMt LRV Bl (ne/kg) LRMERCR B HERE /% o B/ (ug/kg)
7K Y=160.1X+208.6 3.0~80 0.9995 0.46 0.5
4% T8 Y=152.4X+187.4 3.0~80 0.9990 0.53 0.5
20%Z, 1% Y=162.3X+60.9 3.0~80 0.9997 0.91 0.5
K Y=148.8X+200.9 3.0~80 0.9994 0.74 0.5
#3 EREREEER(n=6)
Table 3 Results of recovery experiment(n=6)
B iERE T 15 R % RSD/%
K 83.4,101.5,100.2 2.24,1.35,1.43
4%, 18 81.2,97.8,97.3 3.21,2.23,1.39
20%Z. 1 91.7,103.0, 100.8 4.03,2.92,1.10
Tk 85.7,103.8, 103.1 3.64,2.36,4.21
R4 NWE S BEEHRNESLR
Table 4 Determination results of bisphenol s positive samples
R fb AU LR AT iR 2/ €3 T
4% 1R 100°C, 2 h 3 2.1 pg/kg
LR IR Z N H
FOKTH 100 °C, 2 h 3 1.1 pg/kg
4% 1R 70°C,2h 1K 38.1 mg/kg
FE BH P PE
ESP STl 70°C,2h 1K 26.7 mg/kg
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