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ABSTRACT: The work aims to establish the method for the determination of migration levels of 9 volatile
methylsiloxanes (VMSs) in the food simulants from the infant food-contact silicone teats. Distilled water, acetic acid
(volume fraction: 3%) and ethanol (volume fraction: 50%) were used as food simulants. Purge and trap coupled with
gas chromatography-mass spectrometry (P&T-GC-MS) was used to determine the migration levels of 9 VMSs in silicone
teats after soaked for 24 h at 40 “C. The result of methodology evaluation showed that the method of high sensitivity, high
recovery rate and good selectivity could meet the requirements of actual determination. The result of migration experi-
ments indicated that 9 VMSs were all detected. The total migration level of VMSs in ethanol (50%) from three brands of
silicone teats was the highest, which ranged from 2.62~11.58 pg/mL. There is certain risk of migration and ingestion of
VMSs from silicone teats during the use, and the risk is higher in high-fat foods.
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R AETYIF A RN 10 mg/dm® 5% 60 mg/kg!",
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1.2 Ak

P&T 4/ A NREAA S, WHSIERN 0.5
MPa, WFERFEESIRE R 50 °C, WA E] R 9.0 min,
WA AR BHIRE R 20 °C s fi W AR B IR E N
160 °C, fi#We ka4 1.5 min; MERFIREE A 210 °C, 4t
KRR 20 ming K BRAR KBRS R 120 °C, f#
WeHE A 0 °C, HEERES A 240 °C o

GC-MS %14 : Thermo TR-1MS i3 45( 30 mx0.25
mmx0.25 um ) ; FHA N EHAER, FE N 1.5 mL/min
(fE ), FEFEOREE K 250 C, ZMmdeke, it
J910 01, RESVRESN 15 mL/min, T 50 C (f#4F 1
min) DA 5 C/min F+3] 180 'C (f##F 1 min); BT

PO FHREIR (BL) ; HTREREN 70 eV; Bk
HEE SR 250 C 5 BRI E A 250 °C ; HiE SIM
R B HTER (Ffarkl ) A 40~500; 9 Rl A e
)5 R M B L 1

RS R AK PR T, BY SIS 29 3 mmx3 mm
F/NERE, MERRFRER 0.3 g, 25 40 mL WKEARESIR T,
JNA 5 mL & SRR RE F1 R, 3 B A B S
SEATE T, UPMEE, JERERIIUICA 40 CRYTEIEIKIE
By 24 ho IERASHE, BURIRESS 1| mL, A
P&T Hah A2 B WMFER T, 1T P&T-
GC/MS-SIM 38T o A5 5 T WAMERE i (1) 3 AR 535
YEREERZ A, HEFRE R T P&T-GC/MS-SIM 4347 o

F1 OMELZMESRRFEMPEXER
Tab.1 Information related to 9 standard VMSs
i1 4 G
fiE 4 e CAS % Vit *ﬁgg% TR B i 18] /min ey ﬁﬁﬁttﬁ‘@%%
L2 107-46-0 CsH 5081, 162.38 2.09 147 148, 149, 131
D3 541-05-9 CsH,50;Si; 222.46 3.81 207 208, 96, 209
L3 107-51-7 CgH,40,Si3 236.53 5.11 221 73,222,103
D4 556-67-2 CgH,4048Siy 296.62 7.93 281 282, 283, 207
L4 141-62-8 C10H3005S1,4 310.69 9.98 207 73, 295, 208
D5 541-02-6 C10H3005Si5 370.77 12.39 355 167, 73, 356
L5 141-63-9 C1,H360,4Si5 384.39 13.30 281 147, 369, 73
M4Q 3555-47-3 C1,H360,4Si5 384.84 14.94 73 147,281, 369
D6 540-97-6 C12H;3604S1¢ 44492 17.10 73 429, 341, 430
M50 CHJ 60 °C, BEAE W T i, W BUIZEHTD,
2 ZRE5HH 60 ‘CH| 80 ‘CHIEJCHI ARk, RSP k$E 50 C

21 KBABESHNRKL

PL—AR B T | W T2 R A7 ) 58 S R W6 A S 0T 5
XI5, 5% 4 PR E S50, AR EE( 40, 50,
60, 70, 80 ‘C ), WKHmtE (7, 9, 11, 13, 15 min),
Wi BfE (fRn% ) #RE (160, 170, 180, 190, 200 C)
FUBERETE (0.5, 1, 1.5, 2, 2.5 min) XZEES T
9 VMS S UG TR ) R /N S AR X e 22 ( n=6 ) B 52 )
AL ZE L 1,

ZEFE Y, P&T FIIH A SR A v i 5 & 4
AW HOR I B AR PR TR A o R VRO T
KA oy BT 0, PRI EER W [l A A T3 £
FERPEA Sy, (B AR, A5
KAFEBERG . WHEHRIEA SR B R, 7~9 min
P99 Fl VMS i 06 1 FH B 2 e 41 ) (1) 9 228 4 i 3 K, 9
min J5 BT ALZEE N, HAE 9 min B AR X B U O
% (RSD) f/ (8.7% ), FIPEFX R AL H
I, ZWFFE R 9 min VR A WCHITE] . 3R SRR
e, JEEEXT VMS [ B g T BUE AR K, VMS g
TARTE 50 CHffermr, K% EWESF (RSD=8.0% ),

SRR BE o O EE LAk T, B A R R R T
FUE A TR, P BE £ IR R 160 C (1%
Tt S B %) i KAl FHRLE b 2000 °C ). R Mz sk i) e e ke
I, AT LA PR 2 45K i\ A T S B AT Y
03, JFREAT B FR A% (o5 06 o Rd B s R] %) 8 Ak 25 S
#H, 0.5~1.5 min P, KWERAZEE LTF, 1.5 min
Ji Wit fipp R B ) ) B, 45 TR BRI B, 106 A e i st
B4 1.5 min B, HARZL5r O ESE 4, MIbiEs
fi RS ] SR 1.5 min.

2 F ARk, P RAE P&T MW IR
50 °C, WRAAWIE] N 9 min, R K 160 C, f#
Wz B8] A 1.5 min,
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DR SR, IO T bR 4 S B A 2 A
K IR ILE B AU R e R, TR B i
JEE RIS [E) 17 A5 ] S50 B f 7 D R S 2R AE R AT S
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Fig.1 The influence of purge time, purge temperature, desorb time and desorb temperature on the total peak area of VMSs

K CELR K ) ARG ECR 3%R LR (BILER
THAREE ). ARTRAEUR 50%0 20 (LU,
Ber ik . BEFL . 4055 ). L LA S
P RS RS, BTSRRI R vMS
TEMHE I | 2k B 2 K Tenax 2523 S 40049 v i) A
PR 50 . % 8 B B4 LR A Rk M, iAo
Hh RS LT B S5 R HE EN12868 J7 ik (Ll &%
PrOH R AR W W K P W v IV A R T
FAL A YRR 2 ) BRI AL 2 1R 12O,
BRI AE 40 “C FIZd 24 h,

2.3 FHiEZFiEM
5T 9 A VMSs B A GC-MS K i) £ 43

Bl FE B, am a4 3 d A 6 W s T AR AN AR
AR IO 25 ok Rom AR RS E M ( H DRSS ) o 25
RRY], W BAEANE RN (7.35~2120 ng/mL ),
LR PEA G R BUYTE 0.9996 LA b, [EMEL N 10 BFE &
R (LOQ ) A 0.64~4.94 ng/mL, H [a]¥ % & N
2.37%~5.76%, 5E4iH AN 5 2

5 748K P 9 Bl VMSs i P&T-GC/MS-SIM J5
DL T 5 R e 2 Bl | e 1B A H (DR %%
PEPEA A TV I E AL S B4 T 3 IKSF (AN KOF
AT 3 k) FORESLINBR RIS g, Y
[l 5z e R YT s Al 2 K 75 5% 5 vk R T A B R R
o P&T-GC/MS WTETEM 4 R WL 2, LA,

&2 P&T-GC-MS FE#IB/AKH 9 1 VMSs B 77 X F1E M 4R
Tab.2 Methodological evaluation indicators of 9 VMSs in distilled water detected by P&T-GC-MS

vMss P/ GIPS SE R B 25 1% Wi (T/1/10)/ D7 R %
(ngmL™")  R¥ R LOQ/(ngmL™") (ngg " T RSD

L2 5.7~5700 0.9929 0.76 2.90 0.19/1.9/19 92.29 10.90
D3 8.1~8100 0.9932 1.95 2.78 0.27/2.7/27 93.43 11.25
L3 5.75~5750 0.9963 1.02 3.00 0.192/1.92/19.2 96.53 9.44
D4 7.5~7500 0.9989 0.84 2.86 0.25/2.5/25 91.05 8.29
L4 6.2~6200 0.9924 1.63 3.04 0.207/2.07/20.7 93.16 9.67
D5 7.25~7250 0.9968 1.08 6.31 0.242/2.42/24.2 97.48 11.56
L5 6.4~6400 0.9918 0.87 3.30 0.213/2.13/21.3 95.20 7.58
M4Q 5.9~5900 0.9946 1.56 3.14 0.197/1.97/19.7 96.23 8.98
D6 6.35~6350 0.9964 0.88 3.22 0.212/2.12/21.2 95.49 10.36

T T/ ks R 3 A Ky (pg/e)
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P&T-GC-MS 5%F F Rk o 9 it VMSs 14 2 f53 J&
e MR A, &8RN 0.76~1.95 ng/mL, H Ik
BN 2.68%~6.31%; [M] 5 5 #2926 M AH 56 R B K
T 0.99. ZFEITFESL T 9 Flr VMSs # 5 2k BISCR
R4, 05 X280k 9 F VMSs 58 1 43 B 22
Ko BT L2 LM, HAEMAS &AM D3,
D5 Fll D6 A4, $E L2, D3, D5, D6 /Y RSD
B HARARY VMSs K (RSD>10% ), MeAh, i TR
LR (3%) FMEE (50%) Wik e, Hr
B P Y R i R (AR Ik B
80.1%~97.5%, RSD Jy 4.68%~11.56% ), FFLAIZ 71
[FREE F T VMSs 7EiX 2 IR AT R 5256 .

XF T VMSs FEK PRI (7K. 418 (3% ). &
B (50% ) HEERMESE, SCHIFE R P&T H 5)
AR, R SRR SIS, mER
Haw A GC WtRE T, 54T GC-MS 4341, 1Z#EFE Ty
KBRSk T GC Joik B KRR e 5, ORI 2 5
T R eREY,

24 #HH 9T VMSs (TR ERE O

VERERY 3 Tl o RS Sk [ P o1 44 R, R
TELHE (50% ) FRYIERZEREIE R 2, 3 A
WHE Y 9 B VMSs 7£ 3 BB S Hh 1 R S
(40 CiTFs 24 h) Z5R MK 3,

MR 3 LUE M, 3 AT AE 3 Bl
HOR AR/ SR M4Q, AR T L2, L3, LU
K 3 ik 4A 4% D4, D5, D6, K R 0.02~9.68
pg/mL. X A BB K Ky VMSs AR TR/, 5
K, HAEFESD SRR, Wby TER. 763
FRRSA . 9 VMSs 7K i BaE B i fe/hh, (1
BEWAAE T 0.86 pg/mL; 7EZ8R (3%) Hh
1.09~1.75 pg/mL; 7ELPE (50% ) 1 VMSs St # i
e, Rk E] 2.62, 11.58, 2.89 ng/mL. B4 A
WIFIH P&T-GC-MS X 2240 J UG R W5 W6 vh 4% J P v e
ERY AT T i i A, o A b B
i, U D4, DS Fl D6 BYANT E & (AT A K6

L2 D5 D6
D3 L3 D4 L5
N
s Y 4 A IR A 1 1 ﬁ |r| L ] 1 L - 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
A4 8 B E]/min
B2 Ghf 1 g 9 F VMSs 7ELEE (50% ) B 4% 1 3

Fig.2 Chromatogram of 9 VMSs migrated in the ethanol simulated solution (50%) from brand 1 teat

#3 31 mMEEERTES 9 f VMSs 7 3 MiEMRHRHNEIRE
Tab.3 Migration of 9 VMSs in 3 Kkinds of simulated solution from 3 brands of silicone teats pg/mL
BR MR VIS kit
L2 D3 L3 D4 L4 D5 LS M4Q D6
7K 0.26 0.14 0.05 0.05 0.06 0.06 0.06 — 0.19 0.86
1 21 (3%) 0.38 0.16 0.05 0.05 0.09 0.08 0.10 0.07 0.13 1.09
LI (50% ) 1.55 0.29 0.08 0.06 0.08 0.08 0.10 0.06 0.33 2.62
7K 0.25 0.19 0.05 0.06 0.08 0.07 — — 0.16 0.84
2 2R (3%) 1.11 0.21 0.05 0.05 0.08 0.07 0.02 — 0.12 1.70
T (50% ) 1.26 0.28 0.08 0.05 0.06 0.14 0.02 — 9.68 11.58
7K 0.17 — 0.03 0.04 — 0.06 0.06 0.06 0.15 0.57
3 2 (3%) 1.04 0.20 0.05 0.04 0.08 0.07 0.08 0.07 0.13 1.75
LI (50% ) 1.95 0.31 0.08 0.05 0.06 0.07 0.06 0.06 0.25 2.89

e =7 FoRE TR R
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