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ABSTRACT: Objective To establish a method for simultaneous determination of monomer migration of 18 kinds
of acrylate and methacrylate in food contact materials by headspace-gas chromatography-mass spectrometry.
Methods Water, acetic acid (volume fraction: 4%), ethanol (volume fraction: 10%, 20%, 50%) and olive oil were
used to impregnate the food contact material. The aqueous and olive oil mimics were separated on a DB-WAX

capillary column (30 mx0.25 mm, 0.25 pm), and analyzed by headspace injection and mass spectrometry. Retention
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time and fragment ion were used for characterization, peak area were used for quantification. Results The 18 kinds

of monomers showed good linearity in the concentration range of 0.05-0.5 mg/L (aqueous model) and 0.3-3.0 mg/L

(olive oil model), and the correlation coefficient r was greater than 0.99. The limits of detection and limits of

quantification were 0.02 mg/L and 0.05mg/L respectively for water-based analogs. The limits of detection and limits

of quantification were 0.1 mg/L and 0.3 mg/L respectively for the oil-based food analogues. The recoveries were

81.1%-109%, and the relative standard deviations were 0.75%-9.4%. Conclusion This method has the advantages

of simple pretreatment, good separation and high sensitivity, and can meet the requirements of the analysis of

18 kinds of acrylic acid and methacrylic acid and their ester monomers in food contact materials.

KEY WORDS: migration; headspace-gas chromatography mass spectrometry; food contact materials; acrylate;

methacrylates
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DB-WAX #FH}, &) FiRe IR Rr R aF IS0 sr 5y, 45
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Table 1 Retention times, quantitative ions and qualitative ions corresponding to acrylate and methacrylate

Hir's AR R 7 1 [ /min T SETER T 1 SETERS T 2

1 [k 5.824 55 73 99

2 AR BR S N R 6.102 55 73 99

3 2-TIR-1,1-— H 26 2 B iR 6.332 55 57 73,113
4 BN A R 7 I TR 8.037 113 87 59

5 2-F - 2- MR -1,1- A 0 2 S i 8.206 57 69 87

6 H L VIR £ R 8.218 86 69 99, 114
7 PR BRI N g 9.762 55 73 85

8 PR AT g 10.210 55 73 99

9 2- TR TR -2 - HH R 7 i i 11.446 55 73 85

10 B A R i T IR 12.111 56 87 41

11 2-F 3k -2- P AR R 79 B P 12.157 59 87 69

12 HEE N IR IR o T R 13.688 69 56 87

13 PARBRIE T g 14.094 55 73 85, 56
14 LN R T TR 16.631 69 87 56

15 2- P BRI 21.141 55 70 84,112
16 FH BN IR R R g 23.282 69 94 162
17 PR I TR A Y T 23.911 55 91 117, 162
18 FH B A IR 4 Y T 24.202 91 69 131
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Fig.l1 Total ion current chromatograms of 18 kinds of acrylate and
methacrylate standard solutions (100 pg/L) in 10%
ethanol stimulant
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K, MEEU K BB AR, Tias ok 2850 & et
WK, % EAKEES RS SN SARNET BARY iRl
SEOG I S B AN R A A A, ASHIFSE s B AR S 1
N 10 mL,
2.3 FEFEN
231 KHTEEBA SR

SV FK 4% (V:VYZ R, 10% (V:V)ZEE . 20% (V:V)
ZBE . 50% (V:V) SERSUELH 18 Fiib S bRt i<k, 43
BIFZIL 40, 100, 150, 200, 400, 1000 pL & & FrifE i
(50 mg/L)F 100 mL Z=IEH, F 50% (EBHE)ZEE
WWCER, /P BIBE 10 mL ARERRT 5 DIz,
SR 3.0 g EAbsn, SEBVHRERISR %, Rl
1S PR E TAR R TR 43708 0.02. 0.05. 0.075. 0.1,
0.2, 0.5 mg/Lo REUREIFE )2, 435 FH A K B 2 i 48540
W [R) R e 1 R A (FR v T AR IR . DASERY) o (e J
(ng/L) R R A A, LA R T AR R A b, VEZR 1 Il A
TR, RIS ARSI Jy 2T A BRI E B IR, it

BHMRIER SN fH, 2875 1555 K LRI A K H BR Y5 K
0.02 mg/L, EaFRIH 0.05 mg/L; 7E 0.05~0.5 LTl N
AR REII KT 0.99, Kl FRABSWE EEME L SIN=3, &
ERRAEIETIE 2 SIN=10 IBEsK . 50% Z IS HDLR I 2 1 e
I3 AN 2% 2 B,

X F M IEALIUY, S BIFRE 5.00 g (RS2 0.01 g)
BB T 6 ATz, FBEARTHBE 30,
60. 80, 100, 120, 150 pL IB-&FR7EF A (50 mg/L)
F A A, S BD R ORIR 55 % B, IR S R
W o P A5 hR o AR V3 R BT SV B2 43 53124 0.30.,0.60, 0.80
1.0, 1.2, 3.0 mg/L. VAREARY) BT B9 BE (ng/L) N B AR A,
VIS Rz T BB A AR AT, PRt ml B e . SR A ZS A A
b bR SR E R R A B, T H AR
S/IN B, A Jy i Xl 2 S B RL A ke il BR Y Sh
0.1 mg/L, EERHEN 0.3 mg/L, 7 0.3~3 mg/L L¥ETE
Bl AR BB R T 0.99, #H FRAEW W L (5L SN

FE T BRBENS T B SIN=10 ISR .

F2 18 MYFRMEIERARE. SMEEREXRRG0%IER RDIEL)

Table 2 Regression equations, linear ranges and correlation coefficients of 18 kinds of substances (50% ethanol food simulant)

&2 EE oy AHIC R B LMEEE/(mg/L) K HifR/(mg/L)  E#BR/(mg/L)
2- N IR -2 - Y B TN B g Y=84.62X+1166 0.999 0.05~0.5 0.02 0.05
IR LT Y=51.34X+7720 0.996 0.05~0.5 0.02 0.05
PERRIE T T Y=60.93X+1634 0.999 0.05~0.5 0.02 0.05
P R 5 P i Y=59.33X+771.9 0.999 0.05~0.5 0.02 0.05
PN 5 TR P Y=54.27X+1411 0.999 0.05~0.5 0.02 0.05
2- AR 1,1-— 1 3L 2, B fig Y=50.60X+681.4 0.998 0.05~0.5 0.02 0.05
TR TR 4 Y i Y=39.53X+169.8 0.999 0.05~0.5 0.02 0.05
2- NI TR R Y=10.01X+62.28 1.000 0.05~0.5 0.02 0.05
PR IR ] e Y=75.36X+1174 0.999 0.05~0.5 0.02 0.05
LN A 1R £ Y=6.152X+186.6 0.997 0.05~0.5 0.02 0.05
H LN 5 T R Y=62.49X+1264 0.999 0.05~0.5 0.02 0.05
RSP JA IR T Y=40.10X+852.0 0.998 0.05~0.5 0.02 0.05
FRJE 2-D9 R -1,1-— FF BL 2 3 iR Y=50.62X+1220 1.000 0.05~0.5 0.02 0.05
P DAY 40 1 4 i Y=69.97X+735.7 1.000 0.05~0.5 0.02 0.05
FH PR 945 1R A i Y=3.77X+111.7 0.998 0.05~0.5 0.02 0.05
PR RE DA 4R Y g Y=69.30X+772.4 1.000 0.05~0.5 0.02 0.05
BN A R A T R Y=13.66X+163.1 1.000 0.05~0.5 0.02 0.05
L M e S5 N TR Y=40.69X+247.5 0.999 0.05~0.5 0.02 0.05
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K FHSEBRFE G 2 A A BHE S0 A, 7R GB
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FESE 1 A5 BB 2 £ B R AN 5 A% B IRk EEdS I, TR
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ANIKFEE T 6 Ko SLREEREZH, ks R 7E
81.1%~109% [l Py, HHXT i 22 W0 A 0.75%~9.4%, J7ik
FIMERREE IS B 1 B, 5240 GB/T 27404—2008
AT R, 1205 DL RR I T HH 4 B r R
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REFAA DT B ok A S8R EE 103 FIRE S BE T 04, HF
FBTALAEVRRE . R L AR . A B RORE 5 500 (4 25 R
FobE A, RGN LV HP I DS A TR R R R DN A TR HL TR 2

P Ao 18 bGP a R L RE R 9 A, KA
HIOFE S 94 A, KRN 8.7%, o DY iR == Fis F1
PR TR AP TR (A s R A g o EL AR FH P A A 5 .
3 iR

3 &

ABIFFEHE ST T TS UM (35 B0 12 X £ 0 42 il A
Hh A R IR N T SR N R PR B S AT K L SR . SRR
Bail 45 4 FPRLILIY) Th il A% i ko %R AT R
BT | eSO o R B A, AT TR RE 18 FloA T
AEF AR 07 E R RBEOS W I R KR EOR, AL
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Table 3 Results of actual sample

TR LG 25 .
G R bR el ;ﬁ;ﬁﬁg 25
(Tt )52, i
1 R BRI IGIERY) 10%Z. B 20°C, 10d LN BRI IR 6.59 mg/L
2 A 2% i 2P 10%Z. I 60°C,10d PUREREER: 0.31 mg/L; PIMER AT T g: 0.32 mg/L
3 B e 4% 4R A% R 100°C, 1 h PR ERETG: 0.05 mg/L; PIMSER T HR: 0.07 mg/L
4 WS AR 10%Z. % 60 °C, 10 d PR AT T HR: 0.14 mg/L
5 N A 10%Z. 60°C, 10 d PR TR f T g 0.12 mg/L
6 N A 10% 2. 100°C, 1 h PR T: 0.04 mg/L
7 7 i 4% Haisg il A% TR 60°C,10d N RRE1g: 0.22 mg/L
8 B 4% 4R 10%Z. 1 60 °C, 10 d PHERFR: 0.25 mg/L
9 EaiE 4R A% R 60 °C, 10 d PHERFIE: 0.34 mg/L
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