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85 IE B Rt 2 4eBE 75 R IRET

kEE T

MR FEER

SEE AFE RAEF

RS EEE bt

HW R

KA F2 VA B T A H 2 B 5 4

S LRI WAHRAEA Y T EX HAE Rl A

RIRE Az o AL IR B Z MR ik o %%@{ﬁ/mﬁ%ﬁ » J%0.2

g AJE Tkt 10 mLF B
(GC/MS/MS) B4
/m0.2 ~ 0.5%2.5 ug/g(ﬁ§§57 AT RS
WIATT-120% » & FAZEEL 9% »
%?Wi%(ﬁm’%%%%W%%

7 VA GE Bl B AT IR A‘%"
& % F R EAAR (MRM)BE K, 547 °

12.5 ug/gziaﬂkzi Fobt o SEMFH ERE
Pk 2 R AT
1 %1.8-53.1 pg/g »

MR VA R A8 R M 8 T SRR
bf(%ﬁ%\ AMRE PR

W E 9 R R o A B
H AR B Rt E

%*ﬂﬂ:owugg/amﬁ%#ﬁ%#%whﬁﬁW$wuu@mﬁﬁémonoo%uy
mL » OPFAR S 3 IR I BRR A Bk 0 IR B B0 ] 40.028-1.325 pg/mL 0 ARFF R A RS SR A

ITREE RS -

RASEE : AR - HBE - AR RMELE

jll[

Al

1 &t (siloxanes) (L& ¥ B EVES & 14 & W)
HLEEN - BIERYBELERS - BidE
R AbkEdn ~ B BRS M EE SR
WIS o B A G YY)  EE(LEES
T B F—0Si(CH,),— » WIRF R E R F 4Bk
HIp B S ER AR A - B R E IR IR &
be » #RSi-OFEHY R & B+ E AR/ NMEREFH
F

HEARW & b VR B BN & kK
(octamethylcyclotetrasiloxane, D4) + %
IR AW %)% (decamethylcyclopentasiloxane,
D5) Kk + = H & &AW &K
(dodecamethylcyclohexasiloxane, D6) E.TEFERY
HEER T  BUslE  EVEENE BB
FEFOEE Y s (Emil T TA HEEs - B
WA E S R A

(érﬁlﬁﬁ/@ﬁ%ﬁv\ﬁuni%@%ﬁﬁﬁ e
i~ BERESZIEN & & - Wak TR
B F'EEJIEEJEBEE@“’% il%ﬁlﬁ&fﬁﬁ%ﬁ
H 5% 5 B4 5 R S 25307 mg!'” -

Ay & e BB BUqE M A bs - RS
Imﬁ*ﬁﬁ%n%ﬁ*@‘* T =R WEBE
mhes B~ BESAHNE a%ﬁ{eu’ﬂf%? W(llquld
mmulant)# » HIT R B A VA P AR Y
IRZERL ~ e v

11
extractlon)( )

| Z B (pressurized solvent
v B B £ HY (ultrasonic-
TH 22 ] AH B 22 B
(headspace-solid phase microextraction)'” - #
BB B 3 ORI 25 B (ultrasonic-assisted
dispersive liquid-liquid microextraction)"' V% -
73 M7 07 56 R E A AR & IR T U O RS
(inductively coupled plasma-atomic emission
spectroscopy, ICP-AES) ~ 1=y %0 FH G Bt 5 Bk gk

& BB 5 R T B RS 5 (HPLC/ICP-AES)

assisted extraction)"?
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G R AT LR T E R ST
(gas chromatography-mass spectrometry, GC-MS)
IR AR Sl BRI - BRI R ST
oy~ AT NBBERZ RER M - RAHETE
ZWIBER Y S TS A 2 [E E A (stationary
phase) poysiloxane[AliEi {5 FHANE & R i
20 SEnE Rl RIETE ST Z EREN: -
2R BT B W W B I W T B
W AREZE H DR 55+ & 2 AR & b
D4 ~ D5 » D6} HH## 1Y & e /L B =4 S be
(octamethyltrisiloxane, L3) + | F FEPURY &bt
(decamethyltetrasiloxane, L4) + + I FH IV,
7% (dodecamethylpentasiloxane, L5)fiF4e 547
HE - ISR S S B REHER e
Bk MHELT T ESR ISR Al -

MERGE
—  1RRERIR

Aoz B RER103FE 10 H EE 5k
M@ EE SR - R HEESHE - B2 ~ D
By R ER S - H5H9F - M E R
WAL » HERSIFITRAVIBAME -

— bR
(IR E A

J\H B = 7Y & [t (octamethyltrisiloxane,

L 3) + H OE g W A bk

(decamethyltetrasiloxane, L4) » +—H

F ALY 4 ST (dodecamethylpentasiloxane,

L 5) JUH B IR YW & b

(octamethylcyclotetrasiloxane, D4) » +FI&L

B2 ALY 4 bE (decamethylcyclopentasiloxane,

D5) T ZHEE AW &I

(dodecamethylcyclohexasiloxane,

D6) W (=HEWERZE)WI

(tetrakis(trimethylsilyoxy) silane, 1.S.)H#% H

ZE ] Sigma-Aldrich/? F](Saint Louis, MO,

USA) » H4+ -~ 5+ & K2

i‘\%# o

(AR EEE
ZFRZEE ~ IECHE R IEBE R SR R AHE
Mk - I H 2B Merck /A 7] (Darmstadt,
Germany) ; 95%ZBEEH (LT A H
GERESIOE

= EelE

(—) 58 AH g A7 5 IR E R (% (Varian 450-GC,
Varian 320-MS, Agilent Technologies Inc.,
USA)

() CoHE(Allegra 25R centrifuge, Beckman
Coulter Inc., USA)

(S8 HF I E % %5 (Delta DC300H » JFfRHY
NSRS )

() fig it 1R & 7% (Vortex Genie-2, Scientific
Industries Inc., USA)

()BT B (6870 Freezer/Mill®, SPEX"
Sample Prep Inc., USA)

VIREEARC LR

Y ELeE IR S R Bl B
HUL3 > L4 * LS ~ D4 » DS D6¥HAFZ
HELAS )20 mg - FETEREE - 73 BIE 10
mLA RS - DIECEHEE I ES - {F
R REHETRR » BER-18°C - BURHE IR
0.05 mLfA10 mLAEEMH - RBER - PUE
CIEER  1EB10 ng/mLi ELEiR S 1EHE
JFH - BT ERR-18°C -

(AR Ao 3
M E (=9 EW A &)W K
(tetrakis(trimethylsilyoxy) silane, TMS)AE]
FRUERI20 mg » FERERE » B0 mLA
ik - DIECKERILES - (FRAED
TUE L RO 0 BR-18°C - BUE & SR
AL FER DAE e 22100 pg/mL - it
TEANEREEHEVATR - R TMSTATR -

A iR AR

B E
1 EIRBY b
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&=—  WEERMAZA T - 2 FEREEN

No. HXiH4 R TE it ST STE {BER RS =
1 Octamethyl JHEZWE L3 CH,0,Si 236
trisiloxanf}:/ " ' ‘ \sl. si s|./
P NP
2 Decamethyl HHEUWELRE 14 CHy,0:8i, 310 | |
tetrasiloxane >Sl\ SIS /sa<
[#] (o] (o]
3 Dodecamethylpen +—HEAWE L5  C,H;0,Si; 384 | |
tasiloxane fot P e NI N U L
4 Octamethylcyclot /\FFEIRPUWE, D4 CH,O0,Si, 296 L
etrasiloxane 5t )T’ \T
/\s\_o/’ <
5 Decamethylcyclo +HIIEFAWE D5 C,HyOsSis 370 \
pentasiloxane I i Nt
//"\O/\
6 Dodecamethylecye |+ —HZFIR/H D6  C,H;O.Si, 444 \
lohexasiloxane &t TN
AN
r”/\\/o
7 Tetrakis(trimethyl PY(ZHFEAYE  TMS  C,H;0,Sis 385 NSNS
silyoxy)silane e 7 \°>/°/ N
N
>/° N
AN VRN
e BT RS mmPA N2/ - A IR LAGC/MS/MSHH T -
AU EERE - DU AR BRI R 2 (OIEEFLE(25°C - 60457358)iA H B
H&H2 mmPAT » B % 1 W i i AU B 5070.25 g - FEHERE @ B RS0
#10.2 g+ FEWERE » BEIRS50 mLEELE mLEEOE S - IIATEBESES mL » 60575
1o A100 pg/mL TMSYEWES0 pL % o Oy R AU o BUA IR E R
TIAIECKEL0 mL > 21000 rpm = fE W o
105758 - B S B ERARTY E 4t . -
o N N EEHIRE 2 HE
W > LAGC/MS/MSFHT »
2. H T AN (e R
HU B 2 a1 A 40,2 g » FEHEREE - 3 BIEN0 pg/mLiY ESE iR SRR 10
EHAS50 mLEELEH - fIA100 pg/mLZ 20~ 50 ~ 100 ~ 250500 pLZE10 mLAE
TMSEW10 pL » JIAIECKE10 mL » 2 i EFAIA100 pg/mL TMSIAES0 uL »
1000 rpmE iR &2 10588 - B EIE AT BUECKEER  RE1F5 > HRER

5 mLAERWZED mL - {#HE E R & 0.01 ~0.02~0.05 0.1 » 0.25520.5 pg/mL
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(TMSYATRIEE F5500 ng/mL) » BEERY &bt HEHERE R HE © F5 0 1.5 mL/min
RETETERT - FEiEE DRSS E RS EAERRE © 250°C
1 uL » 7350 ARAHEG T SR B E R TEAREER © AT =(splitless mode)
KT YR HETT RABRE AT R R E 3 5317 Akt © B (electron impact)
ALY EbE I T RE B TMS (2 5 Mg [T A 70 eV
b B E R ASTIRRE - 43 R B R e iR 280°C
iR - TEAE 1L

() AR EHE S« 268 OB (multiple reaction
2 IR 88 £0.2 g BELVE - 98] monitoring, MRM) - {E[HI#f
TAL0 pg/mLYEbE iR SRR 2 ~ 4 HEEREE R

10 ~ 20 ~ 5052100 pL » ¥ A1A100 pg/mL _
TMSHEHEN0 mL » EAEC kbR TR

10 mL - 21000 rpmE iR % 105§ - HY (M B B BRI S i R
FIEWS mLARRRZET mL » SR E SRR 1% 4T i 8 43 B 0 A 10 pg/mLAY
0.01 ~ 0.02~ 0.05 0.1 > 0.2550.5 ug/ SR S IEHERTR0.1520.25 mL - g
mL (TMSA R IEE F5500 ng/mL).Z i & HER AR Y SRR R 5 5 12.5 ng/g @ &
B BHEESEW ST - T A B AR AT SE R RN e GBS

Sl S KRy B > DR

£« BB S B AT AR

[EHTEFRE © HP-5MS » WIEERE0.25 mm » O E R - B S ek
N1%0.25 mm % 30 m SRR RF P 1% 7y W 22 1 i e 43 B AL g/
ENTE R © #)IR50°C » 3 min ; FRiEE mLAY b R SRR % 0.04 ~ 0.1520.5
#10°C/min ; FH160°C ; mL - {55 B R S R & 0.2
FHEEEEL20°C /min ; #478280°C > 5 min 0.5522.5 pg/g » MBI A TSEE

&= 6IEWRRE K AERMEERLGC/MS/MSH T2 (RAIBEFH  ERMERE  iERE KRS

lon pair Collision energy Retention time
No. Compound - - .

Precursor ion (m/z) >product ion (m/z) (eV) (min)
221 > 73" 17

! L3 221 > 205 10 523
207 > 191° 20

2 L4 207 > 119 35 8.61
281 > 249° 25

3 LS 281> 73 2 135
281 > 265° 12

4 D4 281 > 249 17 738
355 > 267" 14

> D5 355> 73 21 9.99
429 > 73* 18

6 D6 429 > 341 10 12.51

7 TMS (IS) 147 > 73 21 11.35

a. MRM transitions used for quantitation
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RIS

ISINEIGRES - ST LS [l R A B
R -
E)E B B eA

EURY IR AT Wk 850,25 g » IAL0 pg/mLAY
AR ST F0.05520.1 mL - BFfGTE
R SRR & F50.1520.2 pg/mL - kg
TS A T3 E E R I E GBS - T
HHE S E R R 8 AR -

N~ EEMRAIE

(AR EHih B Rl b
PMEIRE i RO E IR IR .2 1-56%) 7THEE
ZIRRIEE - SREHIERE 2 1015 IRy
TERHR -

(CVE R S hih Bl
ALz i le - IRIIRY E ke R G IR %
JFR (R R 2 1-565) » EfT7EE R
o SRHHIEUEE 2 21065 R E S
PR -

(A H B
HUPPHE PEIB W E e 22 iR RE - TR IR &
JerrEnn - s i BRta R0 - DL
HFGECER R ER I RERRE R E
MR -

TR B ER
— ~ EEROTIR M 2 IRES

(VAT TR
Bt R BN 3 BT T EDLGC/MS By -
Sanchis % A 201352 R ERGC/MS/MS
Tk RESTEHEENEEY RS
S22 15 1 T R K AT B - B O iR
FE » SRR FE%8E DAGC/MS/MSTE Ry AT
Fiik e
CIRABE T E RS R 2 TR
. BT RERS
PLGC/MS/MS 43 M E A B IR Y & Jt
D4 » D5~ D6 R{ETHEEE » 25
&k LAMerlin Microseal Septumﬂﬂﬁ*ﬁﬁ

7

WARIBE Y IR R A P R
ELE & 5 0 BRI EEHEE 7 ] ik ok
BHEA B FL - [FRER AR &
bz 2 HP-5EME & - {HD4 » D5
K D61 s B A 1E A UE fh i i (R B R
B (#1710 ng/mL) » M SREFEER
o P ERET R AL B LSRR A
= R B g ] B PTFE silicone 3 F il 25
B B ES DA BIPTFE /silicone ¥4
Frbsfiz - D4 ~ D5 D6 F{EHKS5.2-
12.1 ng/mL » DASATEEU#&DS » DS
D63 Ry Rt » 48 EHE TR s
DASETE U R RO 2 -

2. RAEETE R B SR 2
HABEITIRMEEMERERERES
B ofERY & NT R NI HE SH TMS DA
GC/MS/MS 7t Z AF T35 ~ AHERRHE
R iR R AR - HZE N EE
{Hl(multiple reaction monitoring, MRM)|]
FEONE— - SRIEMTE R EE o S ATHE R
RS EENSERK ©

— -~ piRIBZ IR

I E R EE
1. ZEEUG:

AT LATMS Ry RS - 7y e s o L
R ESTEERIRY Bt & BEESEZ
S o B O AN R I R T
BE AT 8 E - B BT AR
HIER o BEARRY EFE2E U7 =R SRR
BEMEEE > KNAEREEBRIEN R
o B EE R E2 mmIA T
ARG HE T R B S R P S 2 2R S T i
DIERIREZEI S -

STk AR o ZEEA A0 1 Ce £
ZEE(L:, vV ETREE S B 204
Sanchez-Brunete® A "I 724G 5 BE T DA
LB ZFRERIZZE Y A MENDS (11-
16 ng/mL)KD5 (25-31 ng/mL) > IECUE
HIERY S e 5 BT - ARG R
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GCautE 5205 i, Surnpte 10 1204 1000 ppb 221,0572.0 170V} FRered B2
] L3 i :
1 :
0803 E
e &
Sample 10: 1204 1000 ppb 201 02265.0 112 0V Filtared
075 Apex 7384 min. ~§ D4 4
] os Aewa: 1724500277
025
s e e
10: $304 000 pp 2T Do a1,
=i e
[ #rex 15650480 | LA %
0251 i
e mrrryeyse e n s vy
Samge 1D: 1204 1000 ppb 3565.05067.0 14,0V} Fitered (034
5 i 9.993 nein i
1 D3 [ M s
- ;
MOsunty Semple I 1204 1000 ppb 251052490 15,0V} Fiterad &=
Apax 11350 min, 13 E]
R Aven: TTOEEITO
MCounte Sarg 10: 1904 1000 ppis A200VZA0 L1E0VE Fiflured ﬁ
]
p oo Dé J
[oak 4
- Fl
G ountE] "
.75 Apax 11,343
1 asH Arew: 1644461910 IS
0.254 f; -
] R

: 3 7 3 3 0 m T s
B— - WEE6MIET mg/mLZ MRMIE L

MERIEC AR IR AL » L4 H A% BERE AL - AR ESE
L5 D4 D5 D625 - HotE—2H M hwks  PEHEBEGRA - FelniEll
DAUIEC R TR AR B 3 3 2 I, - VEIRE20 mLAETTYAH - IEBEbE A W o H
PAIECHE10 mLAEEU Ry Sk - #LLGC/MS/MSFHT » {HATMS AR
TTEEREIHG, - FIHE — REFEIAE FltgfE b KIERRE » SEFRKIE
F > D4~ D5~ D6HEEEI0% LA B2 5% MRIREE - BB YN R e T 1T E (%
Fo MUREAR IR B S B A AR TMSHZIE) °
REEF— AN - _ .
2. BB EZ 3G = TR

TR B AR IR &9 ST i R TMS (R R
WA - ST R - SRR [ = Fyo Y ST e L A TMS By AR 2
AR B e DU YE Hh AR TM S AR A IF T A E - 520.01-0.5 pg/mLEE B
[\ R B AT 5 EHER S b E&maIA BiF - iR AR R BT K120.999 -
TETMS AR IE RIS - HEHIREE O E
WIER 2 o [E BN B AR R A U AR BEFRRIN0.2 ~ 0.5522.5 ng/g” EHERY
AR R R 2 Z AR e R ARG R 0 L3 Et 0 SEEZFIEIWERNTRTT-111% »
F5-22.8% ~ L4F%-13.7% ~ L5}%-30.3% ° B BRI NR 9% (R 5 AR HRR
R EENGIER - B Ebtid s~ 12.5 pg/g 2 AR &b - SEEZ
Dl SR PR E T E & - B R AT 1293-120% » Bt BAREL /T H22.3-

(VA H A 3.2% (RN - MG EMEERE RS

A FEGR T O DUIE B e i A itk 2 W HMESURE - BV E SR S22 fahs - g

Alenth > 2ELERBTE T RLE BE R AN0.2 pg/giZ L3 ~ LAKLS » DA
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L3 L4
14 0.5
0.8 - ¥y =3.578x-0.0002
R*=0.999 o
> y = 1.489x +0.007
2 a @ 03 - R*=0.997
5 = -~
o
E 0.4 y =2.760x+0.003 ‘% 0.2 4
R*=0.998 y=1.286x- 0.002
R*=0997
02 - . 0.1
Marix effect -22.8% Matrix effect -13.7%
0 T T 0+ : : |
0 ol 2 63 0 0.1 02 03
pg/mlL
pg/mL
L5 *
0.25 .
Matrix effect (%) = (slope of the
o~ matrix-matched calibration curve — slope
T of the calibration curve in solvent)/slope
w 015 1 - of the calibration curve in solvent x 100%
i ""
g o1 — Standard in solvent
¥ =0.598x- 0.0002
R?=0.998 . .
oos1 ST T e Standard in matrix-matched
Matrix effect -30.3%
0+~

0 0.1 0.2 0.3
pg/mL

B— - ME A A A B R

= - EEEWEEMEHERZ R MNEEERRER

Spiked level (ng/g)
Compound 0.2 0.5 2.5

Recovery” Ccv Recovery" Ccv Recovery" Ccv

(%) (%) (%) (%) (%) (%)

L3 110 7.0 86 4.0 111 7.1

L4 105 4.6 83 8.6 108 6.5

L5 99 8.7 77 5.1 104 7.0

a. n=5

TTEETTEERE - DUEEEE 2 1065 HE 72 2 105 IR R P 3l DA R 5 U B IR Y
IR Ry ELSENY Ae R E BAEIR A RER AL E SR 5 FEAEASERLS » L4KLS
INEY E e 22 b dis » ATk DU I8 B e CERMIRY 0.2 ng/g ; DATE R 4

(RIE IR R 2 1-5 (R TEEHIE, - 5 ng/g 3 D5 R D6E BRI 1 ng/g ©
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D6
b4 > 25
25 - 16 1
, ] ye1851149x+0.034926 1 y=1373953%-0001018 24 y=2.308450x-0.003523
R2=0.9995 121 R2=0.9996 R2=0.9992
» Ls o 11 215
) 3 081 2
1 5 0.6 - 11
] 04 1 0.5
0s oy
0 T T T - . 0 . . . . 0 T T T - .
0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 I
pg/mL pg/mL #g/ml
L3 L4 1 L5
44 2-
35| Y=3.442992x+0.004126 y=1.661137x-0.0007683667 0s | y=0.879045x-0.002199
34 R?=0.9997 15 R3=0.9995 R?=0.9992
2 25 - 2 w 0.6 A
3 2+ 31 g
3 154 - 041
0.; : 0.5 0.2
0 r T T T 0 T T T T 1 0 v .
0 02 04 06 08 1 0 02 04 06 08 1 0 0.5 1
pgimL pg/mL pgiL

B =« WEE(L3, L4, L5, D4, D5, D6) Z IZXEaHiF

=M ~ RARRY E A B B A A B RS R KA~ ERGUAHBER ARG ERRER

Spiked level (ng/g) Spiked level (ng/mL)
Compound > 125 Compound 0.1 0.2

Recovery® CV Recovery® CV Recovery" CV Recovery® CV

(%) (%) (%) (%) (%) (%) (%) (%)

D4 105 2.8 93 2.8 D4 87 2.0 111 2.8

D5 104 2.6 101 2.3 D5 108 5.7 112 1.8

D6 120 29 119 3.2 D6 90 8.2 120 22

a. n=5 L3 82 4.2 114 2.6

L4 89 8.5 109 1.2

ErEHEER L5 102 6.1 107 1.2
TEBRREA R L R - I DUIE Bebe 2 AR a. n=3

i EE > TRIN0.1520.2 pg/mLEY &Nt
REUE L 3B R BT R 82-120% »
FARE TN 1.2-8.5% (K 1) » FEARML
EL R WSO o FHFA DM A e I
BRFBRIRW St 22 - ATk
JE DAPPAT B BB B E Ry 22 b i » AR
BE RIS ELEAE R R BR

BT DIHAF SR REENE 2 &
R R HE BR - FHERER - IEPEkE
V& e 2 E BRI 50015 pg/mL

- EREREERR
DAEETL 2t 7 i B ol 5 O R A [ et
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W B R SN & B A E - 3R SFT
o MBS D4 S B HIE 5.2-21.0
ng/g * D5%%2.7-31.8 pg/g * D6%1.8-53.1 ug/
g L3R » LafgH20F - i &=0.38-

&N EREMEP RSB REAHIER

0.53 pg/g » L2 - fii£0.3-0.56 pg/g
Hrbeah TE AR H E i = AR B F5No. 9 » KZ

EsNo. 6 - IAH

SREA O
Eit»"ik’/\l:l

gy IBRIEIA 6

A E R EELS A H I E 50.017-0.098

ME EE R
No. [l f (ng/g) (ng/mL)
1 51 TR B D4:13.3 D4: 0.170
D5: 5.1 D5:0.174
D6: 1.8 D6: 0.128
2 LAy (i D4:10.3 D4: 0.422
D5:3.9 D5: 0.328
D6: 2.4 D6: 0.380
L5: 0.049
3 (=5 Wi D4:20.8 D4: 0.330
D5: 8.6 D5:0.272
D6: 6.6 D6: 0.141
L4:0.38
L5:0.3
4 HA g D4:21.0 D4: 0.523
D5: 9.0 D5: 0.377
D6: 10.5 D6: 0.213
L4: 0.53 L4: 0.060
L5: 0.56 L5: 0.098
5 51 i D4: 13.5 D4: 0.617
D5: 4.7 D5: 0.484
D6: 13.0 D6: 1.275
6 = =it D4: 15.1 D4: 0.773
Wi D5:28.5 D5:0.715
D6: 47.8 D6: 1.325
L5:0.038
7 =r Wi D4: 16.5 D4: 0.350
D5: 11.0 D5: 0.793
D6: 10.5 D6: 1.137
L5: 0.038
8 5] Wi D4:5.2 D4: 0.028
D5:2.7 D5:0.2
D6: 4.2 D6: 0.6
L5:0.017
9 51 HA D4: 18.8 D4: 0.13
Bk D5:31.8 D5: 0.804
wWig D6: 53.1 D6: 1.094
L5:0.022
i [] D4:5.2-21.0 D4: 0.028-0.773
D5:2.7-31.8 D5: 0.174-0.804
D6: 1.8-53.1 D6: 0.128-1.325
L4: ND"-0.53 L5:0.017-0.098
L5: ND-0.56

a. IEBELEQ25°C » 6047-5i)
b. ND: not detected
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ng/mL ; 9fFRR R A BRI &le - D4AGE
3 [E £0.028-0.773 pg/mL * D5/%0.174-0.804
pg/mL » D6450.128-1.325 pg/mL » Hrh4{fi
52 D6VA HI B Fs1 pg/mLEA | o

fEEmE R

AW ST L DU AE I BT BRI B R (GC/
MS/MS)EC & 2 B I FE(E HI(MRM) S 5317 52
S B EbE L&Y Z T T - ME
A - B AL EYRIEEEfRRE =
F(TMSIEILIE) ; W Eb L&Y 2 IBE
K FHR TR RRMESG %R - BReERE R
(TMSAEEIZIE)  vaHIEEREN 47 - IEFRREvA H
A R N AR TM S TA B B HR AR E 11 e - %
B IERMRIRE » RN e T E &
(ETMSHZIE) °

KSR TL A A Fe i B B R A R
B HONINEIWGR B & HE e RS B 3 T
G - DUETLZ ks T T oA E
nufR RS B R ELE Y S & 0 A RDAE E
HBE F5.2-21.0 pg/g » D5F2.7-31.8 pg/g » D6
Fy1.8-53.1 pg/g » L3RR - LaBERR
HH-0.53 pg/g » L5FsoRMH-0.56 ng/g + & HIE
B R 1 P be v VR 6 (e HH LAY B BELS
VA H [ $50.017-0.098 pg/mL > 9FF i BEE v
HERIR IS & JE - DAVA HI#i B 550.028-0.773 pg/
mL * D5%50.174-0.804 pg/mL * D6%50.128-
1.325 pg/mL » ARWFFCHE SRR LT BUE B B
2% -

ZER
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Investigation and Establishment of the Test Method
for Siloxanes in Silicone Nipples

MEI-HUA CHANG, YUEH TING, CHIA-SHAN TSOU, SU-HSIANG TSENG,
YA-MIN KAO, HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

A method was developed to determine the content and migration of low-molecular-weight (LMW)
siloxanes including linear and cyclic forms in baby silicone nipples. For content testing, each nipple
samples was cut into small pieces, homogenized using cryogenic grinding with liquid nitrogen, and
then the ground nipple powder (0.2 g) was extracted with 10 mL of n-hexane. For migration testing of
content, each nipple samples was rinsed with n-heptane, and the solvent was collected as sample solution.
LMW siloxane detection was done utilizing gas chromatograph/tandem mass spectrometer (GC/MS/MS)
operated at multiple reaction monitoring (MRM) mode. Blank samples were fortified with different levels
of siloxanes including 0.2, 0.5, 2.5, 5 and 12.5 pg/g for recovery studies. The recoveries of siloxanes were
from 77 to 120% with coefficients of variation (CVs) less than 9% (n=5). The established methods were
applied for survey of 9 different brands of commercially baby silicone nipples. The results showed the
contents of cyclic and linear siloxanes were found to be from 1.8 to 53.1 pg/g and from not detected to 0.56
ug/g, respectively. In the migration test, 6 and 9 samples were detected of cyclic siloxanes from 0.017 to
0.098 pg/mL and linear siloxanes from 0.028 to 1.325 pg/mL, respectively. The reports of this studies will
provide to authorities for references.

Key words: siloxane, silicon nipple, gas chromatograph/tandem mass spectrometer





