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Residue Analysis and Exposure Assessment of Methylsiloxane
Oligomers in Fried Chicken and French Fries

DU Yanqun, ZHANG Jingwei, GUO Yifan, ZHANG Xirong, LAN Sheyi, FENG Di’

(College of Light Industry Science and Technology, Beijing Technology and Business University, Beijing 100048, China)

Abstract: The fried food in fast food is deeply loved by consumers. However, with the increasing concern about the safety
of volatile methylsiloxanes, the residue of oligomer monomer of methylsiloxanes from defoamer PDMS in fried food needs
to be studied urgently. In this study, an efficient and sensitive method for the determination of methylsiloxane oligomers in
fried chicken and French fries was established using QuEChERS-gas chromatography-tandem mass spectrometry (GC-
MS/MS). A total of 33 fried chickens and 30 French fries purchased from fast food restaurants were analyzed and a
preliminary exposure assessment using a point assessment method was carried out. The results showed that octamethyl
cyclotetrasiloxane (D4)~hexamethyldisiloxane (D18) and decamethyl tetrasiloxane (L4)~triaconta methyltetradecasiloxane
(L14) were detected, and the median total content of methylsiloxane oligomers in fried chicken (514.61 ng-g ') was higher
than that in French fries (83.4 ng-g ). The estimated daily intake (EDI) of methylsiloxanes (molecular weight <1000) in
fried chicken and French fries was 164.94 ng-kg™'-d "' and 13.09 ng-kg '-d ™", respectively, which was lower than the PDMS

i HEA: 2023-03-15

EETH: BFAAHPAE R BEMIPIEH & PR E R R R4 RETREK R (31871722)
EEEIT: 3Bt (1998-) %, ML, FFA T %) RFa% 4, E-mail: 13383168759@163.com.

*EIEIEE: Mk (1980-) , %, 4, 3%, B F 6): R Fa%4, E-mail: fengdi0618@126.com,


https://doi.org/10.13386/j.issn1002-0306.2023030155
https://doi.org/10.13386/j.issn1002-0306.2023030155
https://doi.org/10.13386/j.issn1002-0306.2023030155
mailto:13383168759@163.com
mailto:fengdi0618@126.com

45 1)

ARHARE | 5 KEXSAIIAEE A b R E USRI 5k B BT L H A B PFA 217 -

acceptable daily intake (ADI) (0.8 mg-kg '-d™"). However, the potential hazards of some volatile methylsiloxanes such as

D4~dodecamethyl cyclohexasiloxane (D6) need to be further investigated after long-term low dose intake and enrichment.

This study provides a scientific basis for the safety evaluation and subsequent in-depth study of methylsiloxanes residues in

fried food fast food.

Key words: fried food; methylsiloxanes; detection; exposure assessment

FR LR SAUEAK IR T ah ta m] 4 2R 28 Rk 4
§5¢ (Linear methylsiloxane, LMS ) FIER 7l B B f 480 ke
(Cyclic methylsiloxane, CMS) P’ K&, il & 43 5 H
Ln 1 Dn FFR(n SaE40, Hatagm oKl 1072,
2 &M W 3 nE 4 b8 (Volatile methylsiloxanes, VMS)
SR8/ N S R I PR R A UE, Ano S FR RIS =k
%t (Hexamethylcyclotrisiloxane, D3)~D6, L4~L6.
ITACEEHIAATIE R AH, — 28 VMS X /KA A4 B i L
S R A B R B R el R i FEEAE R,
HEA AW E S R = aos !, fEaih b
ettt g ey,

I — W I b (Polydimethylsiloxane, PDMS)
B REREW T, B BEA DR BRoE N Wi HR T
B AER, IR T FE RIS MR . KT EE ST
Jngae H A RRUME Y (GB2760-2014)1 iL5E, PDMS
R ICVFESINE N 0.1~0.3 g'kg™'c PDMS WY& T4
H 4% A & (Acceptable daily intake, ADI) &y 0~
0.8 mg-kg'-d"'["¥1 | PDMS 7E £ & FH B AS H BT ST
CAMRIE . nFFsR A5 R FRBOCRE S, B
TR G A5 B TR R 5615 1Y (Inductively coupled

plasma optical emission spectrometer, IPC-OES)!'¢"!7]

SMT T B M A ENIRE S P PDMS; SR EhAENS SR
S AN EATE- 1SR (Pyrolysis gas chromatography-
mass spectrometry, PGC-MS) X} A~ [A] i 5 KE XS 30 H
PDMS WYZLH AT T 2 PEFE 2430, 45838
A&l A eI s H PDMS ¥R . FREWRE
H & KBTI T B U S A AU PO s YUY, JHL
M4, R R A 2R IR R e T as SR
HY, R IPC-OES #Mypids il g 1A $ HOk Hh i S i
TR,

P b i E R RS2 T ORI 2 2, H A
AR B AU U VMS) 224 PR H 25 5C
¥, PDMS AR REih s FBTE 5, ek i s,
HYINrFRURERY) 54440 D4 D5, D6(43 TH<1000),

H,C

CH
\S/ ’
oO—M
H3C CH; CH3
\Si/ \o | |
/ H,C4—Si——0 Si—CH;
e - | |
(e} Si
/| CH, CH,
H,C ChAn a
WRIRESAUE (n=3) ZE R EbE (n=2)

El 1 CMS I LMS ffk #25H=C
Fig.1 Chemical structural formula of CMS and LMS

TEA AR B R A E A, B A A E0es XU,
AT B S P ) A3 BT o R 2 B RIS U, m 75 7 A0,
T LA B ) SRR v (L ERE:  0) FR AN RETH e IR Y
PRI TERT L, HERIDAE b PR e e (IR
AR B8 AR GBS X ik . BRI, ASTAF SR e 7 IR A
QuEChERS-GC-MS/MS J5X 8 33 FPEEXSAN 30
ke 2 2 v R R AU (IR SR W AR B B8 A T T AG
SIRTRAI AL RV, DA P S R E S T
FerE e 22 XS IS HR R .
1 #MR5RE
1.1 MR5E

FEMRAE  FEJLETTH 60 PV MSE T 30 Fh
KESAAFN 33 FhREXG ]S (ARG 11 ARG He . 10 Fh3g
HE. 4 FRUSEE ., 3 FRUSE | 3 FRUEKIERD 2 FIRE5); R
HESL: /N EEBR PURE A LE (D4, >98.0%) . + F KLUk
SEBE(L4,>97.0%) . IR A AESAERE(DS, >99.0%) |
PO (= H ke ) i (M4Q, 97%) . |+ H HE T kR
E(LS, 97%) . T+ H LS aEE KL (D6, >98.0%)
HASBS Ay 27l R ek e (PDMS)  PHAR IS
B B2y () A A R E] IEC Kt . . LR
MR s g, FEER G IHREBN (D A BRA
PSACKLAE 50 pm, fL4% 60 A) . C, CKifE 50 pm, fL

760 A)  dbaptil R SR A R FH; Sfbsl . Tk
R EE  srAral, b ik ) AR . m A AR

ALt S APRRH & A R A .
7890B-7000C < AH 4,115 58 BK BT 1% X . HP-5MS

43545 (30 mx0.25 mm, 0.25 um)  SE[E Agilent 2y
A); KQ 5200E M5y vesy BT M SIS AR
INF]; SC-3610 IR 0L LRUh R ERIAES
AR F; MET04E HLF43 AT R S AR -46
K220\ w6 BWAME (2.5 pl, 25 ul, 100 uL, 1000 pL,
5mL) 7EE Eppendorf Z2AH]; HHLRIENL(0.22 pm)

KT EM R SE A IR F]l; MEL104E HLF43
PRV B AR E-FE R Z A 7] S2-A81 L AML
JUBHBAG A FRASF]; 2 mL ARSI 28N F;
— KT ESE (2 mL) AT ERIT A R
NI
1.2 T E
1.2.1 BEhrAEmmmcH] R e AR v AR
AR B VMS JRAR R (D4~D6 . L4, 1.5)10 pg/mL
LKz PDMS JRARFRA 10 ng/mL B H R, B e )&
ShH—FSHEESA 0.5, 1, 10, 50, 100, 200, 500 ng/mL
PTRBRIA L, PIFR R MAQ (MK JEEA 100 ng/mL), &
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F 4 C vKFE AT
1.2.2 QuEChERS FEaRTACEE T vk HERIFRIUY BT
J& IFE SR 3.000 g(£0.001 g) F 50 mL H2€ 8.0 4
1, A 5 mL IEC %, BIZLRTE 10 s )5, 76 30 C #
7 5 min, FFE E =R, B WEW 2 mL, JILA 200 mg
MgSO, . ¥EXGEESARFRINA 20 mg PSA (KEZESA 5
ARFRFIIA 10 mg PSA) . 30 mg C, g, BIZLIAHE 1 min,
4500 r/min F&.C> 3 min, B 1 mL F3#E8 0.22 um
HHLEREE GC FES /N, 7F GC-MS/MS A5l
1.2.3 GC-MS/MS 41 GC 4L, HP-5MS {fi%
FE(30 mx0.25 mm, 0.25 um); 2 Al s/ <, ik
1.5 mL/min; #RE CHEEE 280 °C; FHEAE)F NRI IR TG
J& 50 °C, ZELA 25 °C/min F+E] 180 °C, FFLA 10 °C/min
F1-2E 300 °C(fRFE 10 min), H shdbkE, SRR 1 pl.
MS £52F: B TURIREE 250 °C; PUZRATHR)E 150 °C; Hy,
T EFIR(ELIR); T REEL 70 eV RFAZE R
7 i (MRM)ASEACR AR S, 15 Flvet e i 28 B8 B
6] . B8 Xk Al H R DL 1,
1.2.4 FEXS | M % dp F LA G000 1 I 2 2 R PR

25 SCHk [21-22], SR APEAS 772 KX v B 35
TR SEUSEI A T R R P .
Coromaz X Wiz X BIO

BW
X : EDL £l i+ H $% A & ( Estimated daily

intake, EDI) (ng-kg "-day ') ; Ciumuy: KEXGEE S5 P
VMS K PDMS FYHRE (ng g ™) ;s Wimmsz: B R KERS
B SRR A B (g-day )P, 20~60 JE 22 B 44
HiEAFE N 5 gday '; 20~60 J&H % & T V144 HEEA
TN 4 g-day '; BIO: AE¥ R 2, b4k 14 BW:
AEE (kg)™, 20~60 JE % B+, SFHAE 70 kg; 20~60

EDI =

1.3 #iEAIE

A S EAE 3 IR, SR A bR E 22 R
INo ANTLEGIE FH Microsoft Excel 2016 1755 4k
HH, SR Origin 8.0 £ EIH AL EIFE .
2 FER5Hh
2.1 QuEChERS 7RIS ML

A LR SRt R SR MR PR &, A0 IE O e Al 4
PR A BIL TR R I U S i RE T, JTRES /K AH
TERCBH 10532 o A3 FHIE U TR TR AR BRI 0
J& L A WUABTER I FI2, B T oy, R in 2 s
TECBEVE R ZEBGATR o SRS 35556, 7EXERS K
A RE ) QUEChERS FiALHE 5 v b 4 2585 T
RSN ED L EEFERSR] L EEFEIRE . PSA AR C g iR
o FR L U g T AR R/ Iz (J&] 2 FiiE] 3) .

T PRI RS S I S i e, ELEXS e &
T TS, NI RS ASEXS RS L. AniEl 2A
N, KEXGREE S TE 2~3 g N, B 3t e B g T AR
Fhm, fekEst 3 g Ja, W BUEET N R, S EE R
PR3N, TE S HR Rk SEUBE R e B A TR, 3380 E
CUGEA TR A BLRE T R % 18 2B &l 3A UK, JGie
SR KERG I S M B O, X P IR AIRT 30 °C i,
U T R It 25 HE P TR T T v, 2SR R T 30 ¢
Ak, Bt R P R A T, OE LR AR ERE F1 R R
FHE 2C. B 3B Al AL, JCiS B KEXS IR JE ME S 450,
5 min Ji5 B & B 7 B AT S, A 4Rk 0As T AR IR .
IX AT BB HH P AEME s A BT, FRA INSAMEFEE IR
(AR B 22, ik Ut TG DA s s o Tk SR 2
TR H AEIE O e ISRt A, AEc AR RE sl S A Ta] Py
A HE 5 31 48 vy 1A P BB, (L o Tk 5 s ] 2
R I R AR R N AS AR IR T R a4l 5 %
TSR, DI S EERBCR N

SR 5, FIIRTE 55 kg FEXEXSRE 5L, PSA 7E 10~20 mg {5 P, fif 4
F1 15 PR EERE SR DR B IS [ | 25 13 Rl P T
Table 1 Retention time, ion pairs and collision voltage of 15 methylsiloxanes
BT R R (e V)
K L7 375 T PR B 18] (miin)
BRI B2
1 JNEER I k4 D4 CgH,,0,Si, 296.62 2.935 281>73 (25) 281>265 (15)
2 RRUIE Y N ) C,oH3,05Si, 310.69 3.369 207>191 (20) 207>73 (40)
3 B LR EAUEDS C,oH3,05Sis 370.77 3.895 355>267 (10) 267>251 (20)
4 T HRERREELLS C,,H;40,Sis 384.84 4416 281>73 (25) 147>73 (20)
5 T IR BED6 C,,H;40,Sis 444.92 4.900 341>73 (20) 341>91 (15)
6 TP AT ELELG C,4H,,05Si, 458.99 5.348 221>73 (20) 147>73 (20)
7 TR REEURELT C,¢H,404Si, 533.15 6.285 221>73 (20) 147>73 (20)
8 TN \REE LS C,sHs,0,Sig 607.30 7.346 221>73 (20) 147>73 (20)
9 TR REE ALY CoHgoO4Siy 681.46 8.523 221>73 (20) 147>73 (20)
10 WIS REAEREL10 C,,Hg0oSi ) 755.61 9.764 221>73 (20) 147>73 (20)
11 AU AR AR L1 Cy,H7,0,08i}, 829.76 11.006 221>73 (20) 147>73 (20)
12 AR REEELL2 CyHy50,,Si}, 903.92 12.210 221>73 (20) 147>73 (20)
13 TN =R AELLS CygHgy 0,81 5 978.08 13.359 221>73 (20) 147>73 (20)
14 =AU ALEL14 C3oHoO,58i 4 1052.23 14.444 221>73 (20) 147>73 (20)
15 TR LEMAQ (1.S) C,H;,0,Sis 384.8393 4.103 281>73 (25) 147>73 (20)




B 45E 1 ABHAME , 25 KEXS A ERE 25 F LRk AU ISR Y AR B i B LR R DA - 219 -
A23r g W T AR AT FIr i s {5 24 PSA A H: KT 20 mg B,
20k BEE PSA FHE N, Sak ke e AL T 5%,
I~ XA e T PSA Nl AR B AE IS5 &1
B IR IO SE I B € 3 . BRITR 26 T ey, FL Bt 25
E% 14} PSA A Iin T BRI fF— &8 43 TP BLfEAkE (8 2D) .
= Ll SYEXSANR, AR B ey 2 B, Hahig Ak
SrerER b, TR PAS FUFHEAE 10 mg IRHRAEE 30),
08 3 5 7 DT HEXGRE S PSA (B B & 2E FilE 3D Af
BRI (2) 1, ToIS R VEXG I R E AR &, BEE C, g FHER Y
B 2.6
A 85
- 22F 20k
O ~~
X &
= 18} = 75
‘E =
=
W ‘ -
gl § 7.0
6.5
1.0 : : :
20 40 60 80 6.0 \ . ,
R (°C) 23 43 63 83
c 11 AR (C)
B 585
10t
z _ 525 F
X s
jmig 9 ¢ '; 4.65 F
= vt
& & 405}
81 @
345}
7
0 6 12 18 24 30 285 . . .
BT ] (min) 5 10 15 20
D 95 AR P[] (min)
C 32
8.5}
= 3.0
5::(/ 75k E 28F
E &
= 65t = 26}
24}
5.5
5 20 35 50 65
. 22
PSAH]# (mg) 3 18 33 48 63
E 62 PSAMHE (mg)
D 260
Ss59¢
X £ 235}
=3 X
g 56% H:g
w 2,10 b
53 . s : :
0 20 40 60 80 T
C JTli (mg) 5 20 35 50 65

2 KRG rh LR AR QUEChERS J7 ik
Fig.2 Optimization of QUEChERS method for
methylsiloxanes in fried chicken
TE: A B BT B: B IRE; C: B IR D: PSA Fil 4 E:
Cs Mt

C, i (mg)

B3 KEEEACH PR AU5E ) QUECHERS Jrikflift
Fig.3 Optimization of QUEChERS method for methylsiloxanes
in French fries

Az HFTREE B: BRI C: PSA AIdE; D: C g FIfE .
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i, S SR SR A R TTRRSE 1 K5 08/ N, 7 30 mg
BB . C g PIE AR HEAH B AR FH AR B8 958
MINRITRZE | Mlads . did 3R B (5525 @K Ml
SER SR TP, MR R 7R3 5 = 6 B A
SRR, (ARERE C g FHE ARSI, C, ¢ FTUR W B
AR /NG Tk e, MAITTREAS: L B S SeUe i e
[iag Al

B2, VEXSFIKESARE M) 1 QUEChERS Jy ik |y
B AAE : BERE 3 g, BBFTIRE 30 °C, S A E]
5 min, PSA %EXS 20 mg. YEE 5% 10 mg, C,;; A&
30 mg.
2.2 BREESKENEEHERTEN

TEEFRET, B0 B 3 nk SR M LR BE B E],
ISR BT — TG ], PR — 2 BT i R e
AR AR H ELAA SRR S AV RS 120, 4
X HAR B 5 fEfERE L (5~50 eV) | HHAT
(] . 5 B B R] 45— RSB T T ik, RAbRUE
AT BRI T RE R, VMS 1RARFT PDMS 1R (i E
ILIE 4, Hip D4~D6. L4, L5 Al VMS IBFR (AR
M4Q) AT E it . {HH T ICik3KkT L6~L14 [ H—
FRAES,, T BENGFS PDMS TRER, HItb, 2% B4 3¢
Mk [27-28], ZeFI AT —{eik i 2 PDMS 1R AR 1Y
LMSs(L5~L14) B EH 531 (%) (58 2), 2R)5 [FIFER
FARAR (MAQ)FRUEINZIERT Lo~L14 #17EH -

X QUEChERS-GC-MS/MS 12 46 1) 4 X8 | 42
S v FR LA SR E T AN R R B B O TR A TEAY, T
2% 3 Fian . LLEARM S NER M4Q pYIETHIALIZ LE

YAARAR, LIAHR ) BARY5 PIPR M4Q BT E >
E AR AR, 25145 B AR B PIPRPRUE TAERIZR. LA
AMIETF 3 FHEMREL(S/N = 3)#ixE Bk BR(LOD),
LI S/N =10 #fiZ 3 FIR(LOQ), g5 unsk 3 s,
D4~L14 UZMEVERE N 0.64~1405.95 ng/mL, JE &

1.2 VMSIR A PRI
1.0
D4
M4
S 0.8 L4 DS Q L5 D6
< 0.6
2
04
0.2
0.0
'2.62.83.032343.6384.042444.6485.052
BT (min)
10 PDMSIR A FRIER
9
8 L6
) 7 L7
S 6 L8
Z 3 L9
oo, LS L10
i L11
3 L12 ,
2 . L3 14
(1) A ol s
3456 7 8 9 10111213 141516 17 18
HFE] (min)

Kl 4 VMS B PDMS {RAR A A0S T (3 A
Fig.4 Total ion chromatograms of VMS mixed standards and
PDMS mixed standards

#2 PDMS RAPRMEF L5~L14 A 735 i
Table 2 Percentage of L5~L14 in the PDMS mixture standard

BFR L5 L6 L7 L8 L9 L10 L11 L12 L13 L14
Ao (%) 11.63 23.46 20.26 15.31 11.12 7.47 473 2.89 1.96 1.17
£ 3 YEXHES S VMS K PDMS Rl 77 1M
Table 3 Evaluation of detection method for VMS and PDMS in fried chicken and French fries

B, Lt P . LOD LOQ H P PHIEIBCR (%) RAT#IE (%)

L PR (ngmL™) R (ngmL™) (ngmL™) (%) HER! KEBE %2
D4 y=0.6134x+0.1764 1.05~523.75 0.9963 0.44 1.46 1.09 87.13 (4.1) 93.17 (7.7)
L4 y=1.8182x-0.0457 1.01~504.75 0.9998 0.17 0.57 0.22 99.68 (9.8) 89.63 (2.3)
D5 y=0.7778x+0.335 1.03~516.0 0.9988 0.29 0.98 3.43 109.86 (8.7) 83.47 (3.4)
L5 y=1.291x-0.1187 1.01~503.5 0.9995 0.48 1.59 0.62 89.11 (11.6) 93.67 (6.1)
D6 y=0.6767x+0.7063 1.02~509.75 0.9918 0.35 1.17 5.88 92.52(7.2) 102.31 (2.1)
L6 y=0.8243x—-0.0708 1.76~1405.95 0.9986 0.36 121 0.58 90.97 (20.8) 79.64 (14.3)
L7 y=1.0237x-0.0711 1.55~1241.24 0.9977 0.33 1.11 0.38 93.98 (13.2) 79.80 (12.6)
L8 y=0.8772x-0.0213 1.31~1048.71 0.9974 0.54 1.78 0.22 95.99 (13.5) 78.70 (13.3)
L9 y=0.9212x-0.0041 1.12~1116.48 0.9976 0.48 1.61 0.32 94.34 (5.0) 93.47 (4.3)
L10 y=0.9739x+0.0299 0.88~876.74 0.9990 0.50 1.65 0.40 97.75 (8.9) 81.38 (5.4)
L1 y=0.9728x+0.0855 0.64~640.62 0.9959 0.42 1.41 0.23 93.11 (10.4) 75.28 (4.2)
L12 y=1.1824x+0.1481 1.65~412.15 0.9933 0.42 1.40 0.71 81.42(7.4) 63.63 (4.3)
L13 y=1.4477x+0.1708 0.87~217.86 0.9976 0.26 0.88 0.77 75.02 (10.3) 62.09 (4.2)
L14 y=1.7506x+0.1616 0.93~93.47 0.9968 0.22 0.74 1.28 76.06 (14.7) 60.13(16.5)

1 KRS R DR = AN IFRZK - 40, 70, 100 ng/g; 2. ¥ES 4 RIEE =ASIFR7KF-: 20, 50, 100 ng/g-
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R AR T 0. 9918, D4~L14 ByA6 HI R 0.17~
0.54 ng/mL, FE&PRK 0.57~1.78 ng/mL, H PYR§ 25 E
IINTF 6.0%, FE HASCRRARE I Y 3 SR 10 R SRS M R
REPE R AF, IR RS i R e TSR . S BIRTKE
X KESEZE R 14 P FR A SR A TR [RT S 3G )
F RSD 1H8, 3 DR, BA7KPAT 3 IR, %
1.2 PEATALFHFFIAE o 14 T Lk S eV EXS Fh Y
I AR | # kg 75.02%~109.86%, RSD {8 34 /)N T
15% (5% L6 A 20.8%); TEXESE 45 1 77 1 [nlsc 2=k
75.28%~102.31%( L12~L14 & #b ), RSD {4 ¥ /N T
15%. A 7 v HAT B A v B FIDKS 25 2
23 HRPREEESRIRHER

YEXGRE S VMS(D4~D6., L4 Fll L5) B Hi %
H 6%(D4) ~100%(L4), L6~L14 fyKy H % 27%
(L7)~79%(L10) . 14 Pl B BLak 4 e 193 & e
5.68(D4)~262.90(D6)ng-g ' Zlal., ¥EXGH D6 &
B, AT 262.9 ng-g . KEEELLR 14 FhH EAE
SRR R 3%(1L.8)~100%(L4~L7), L8~L14 JL
SPIER S, L4~L7 #4428 100%, D6, D5 #i il 3
>80%, V-1 & & AF 0.02(L10)~23.57(D6)ng-g ' Z
] o 14 Fh B LA SUBE 19 D6 178 K 5 2% b & b i
=, SFHMEN 23.57 ngrg'o KEXS  KEZL v 14 FhH
Fenk e H R B AR5 SRl 5 s .

WeAh, IRAEREXS (255 R CMS(D7~D18),
Fh 8k = AN 14 bR o, JCTR HER E B, SR D6
(M4Q ¥ PIFr) BB HERRZEXT D7~D18 #4712 &
A3, KEXSH CMS(D7~D18) B H 3k 96.97%
(D7)~100%(D11); SCMS(D7~D18) BJ-FI &N
438.63 ng-g !, IR H N 1047.59 ngg'. FEE K
1 CMS(D7~D18) I K Hi 2 47%(D15) ~100%
(D7); >CMS(D7~D18) -3 &H N 238.07 ng-g™',
BREESH 1570.49 ng-g' FEHIE S PR H IR —H
FERE U R B A RAE, 58 2 ARV R FH S4B <A
{0335 - I 3% (PGC-MS) 43T T AR b L KE RS0, 25 5%
R BRI RE M A IR T SR AUk, S AR
23~42 mgkg ' Z 0], W FARSE R ZE R . XU
AH, KEl s HR B 3R F SRt e OAG HE nT BE LA
P, (RSSO 2 S R R T 2P SR

fidi JH Levene ¥ B9 F & 5, X SCMS(MW<
1000) A1 TLMS(MW<1000) ££ 33 Ff £ X F1 30 Fh
A PR A TR B A 2ZE SRR T T . TEE
{5 B 95% K, 15t Pycvsmw<1000)=0-006
Py ms(mw<1000)=0-000, P {E34<0.05, FWILEKE XS Fl
w2 R Y YLMS IS CMS 2% 53 i 3% Ho KE X
YLMS FIYCMS &y 4%, v Re R ELE, AR
PEABDIAETS TR, BRI 2 i XS T ) W B R
P FR SR AU
24 EXS, MEELTRERSRRETG

PE 1.2.4 PR, THAASRIEN | VESEAD 14
b FR Lk S0t ) A A T4 H 38 A 2 (Estimated
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Fig.5 Content and detection rate of VMS (L4, L5, D4~D6) and
PDMS (L6~L14) in fried chicken and French fries

T a: JEXS b 3R Rk S0 B b KESE 2P P Lk b 2

c: KX T ME B 2% vp PR L SUe A T 3 iR 25 i By IRz

SR R R A, R R B/ ME, TR T

Y.

daily intake, EDD), Z5 52 401& 6 iR, KEM R M5
2Pk TVMS(D4~D6., L4 F L5) Sk SRR # -, 2.88~
65.38 ng-kg'-d'c ¥EXGHFIBIES LM EMS(L4~L 14,
D4~D6) 1Y S 7% 5N 5.62~164.94 ng-kg '-d ',
AR H AR DLARGE, PSR XS 1 e 12E
T RERIEE . AT YMS(L4~L14, D4~D6) 114 5%
SRR N 13.09 ng'kg '-d', BAKSKRE, YEXGHH
Ferb e R E YIS T EE A Y h M Sk
YMS(L4~L14, D4~D6) [ S A4 5% i85 1 (v 550 Sk
36.76 1 37.43 ng-kg '-d !, BT HEES P B S M
YMS(L4~L14, D4~D6) I A 25 1% f5 (P %) 5.96
M 6.07 ng-kg'-d™'. LPEXTLERXS 5 KEZE S H I MS
(L4~L14, D4~D6) Y g w5 5 MEIEA A 24 .
HED PR AR . KR X AE i PDMS
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Fig.6 EDI of VMS and PDMS exposure assessment in fried
chicken and French chips
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5009.254-2016 S A% g 8 FF L AU il
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