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Determination of Neopentyl Glycol Migration in Food Contact Materials and
Products by Liquid Chromatography — Tandem Mass Spectrometry

LI Ze-rong, GUO Xu-dong, LING Guang-yao, CHEN Yi-guang, XIONG Xiao-ting", LI Lu,
GUO Pei-chun, LIU De-yun, WU Xiao-chun, XIE Wen-jian, HUANG Xiao-gang

(National Packaging Product Quality Supervision and Inspection Center(Guangzhou) , Guangzhou Quality Supervision

and Testing Institute, Guangzhou 511447, China)

Abstract: A liquid chromatography — tandem mass spectrometry (LC — MS/MS) was established for
the determination of neopentyl glycol in food contact materials and products in this paper. Water, 4%
acetic acid (volume fraction) , 10% ethanol, 20% ethanol, 50% ethanol, 95% ethanol and olive oil
were used as the food simulants. After soaking in food simulants, different types of soaking solutions
were pretreated with appropriate manners. Water, 4% acetic acid and 10% ethanol soaking solutions
were directly filtered and injected. For soaking solutions of other ethanol simulants, most of the etha-
nol was removed by nitrogen blowing in a certain volume, and water was used to replenish to the origi-
nal volume. For olive oil soaking solution, 10% ethanol was used for extraction. The separation was
performed on an ACQUITY UPLC® BEH C,(50 mm X 2.1 mm, 1.7 wm) chromatographic column
by gradient elution, with 0. 01% formic acid solution and acetonitrile as mobile phases. The detection
was performed with electrospray ion source in positive ion (ESI*) multi reaction monitoring (MRM )
mode. External standard method was used for quantitative determination. Under the optimized condi-
tions, there was a good linear relationship for neopentyl glycol in the range of 10 — 100 pg/L(pg/ke) ,

with its correlation coefficient larger than 0. 999. The spiked recoveries for neopentyl glycol at three
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spiked levels of 10, 20 and 100 wg/L(or pg/kg) ranged from 92. 8% to 117%, with relative standard
deviations (RSD) of 0. 90% — 8. 6%. The limit of detection (LOD, S/N > 3) was 5 wg/L (or pg/kg) ,
while the limit of quantitation (LOQ, S/N > 10) was 10 pg/L(or pg/kg). The method was simple, sta-
ble, reliable and sensitive. The food simulants included in the method basically covered the types
specified in the regulations and standards. The LOD and LOQ of the method were lower than the spe-
cific migration limit (SML) specified in the regulations and standards. The method could not only
meet the needs for determination of neopentyl glycol migration in food contact materials and products,
but also provide a reliable technical means for related product supervision and quality control.

Key words: liquid chromatography—tandem mass spectrometry; food contact material; neopentyl

glycol; migration
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6B S AR B S, NPG EEH TR R il . ok RIZLUERR BRI A e,
WERFR, BT . AErE T AEEFPE RN EERIATE, NPG o REFRAE 25, TN E G,
e R A RN 2 4, DRSS A, A B [ A S MRk B ) it 0 R S R LR o v
Hh Rk ECRR B TR E . R VEBL(EU) No. 1072011 F 3% [E bR i GB 9685 — 2016 {24
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TSQ Quantiva fe R AH €6 3% — B3 BT A (35 [E Thermo Fisher 22 &) 5 Milli — Q 4l /K 8% (35 H
Millipore 22 %)), 24T RF-UEEH0.1. 0.01 mg),
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1.2.1 kE, B, ZEEEMY TERRNHE EHBIGE =il ST 100 mL 525154,
FH K B ) o B % M 1 mg/L AR UE R R, T4 C P IRAE. Al FH T L 10% 2 BE100R R i o 12 ik
B4 5410, 20, 50, 80, 100 we/L AbRIE TAERW .
1.2.2 HEEMMTERROEE HEFREIGE SAREE ST 100 mLA BT, H 10% R
E ) B S A 1 mg/L ARHE P B, T4 CF IR A7
S3 MAREL(2. 00 + 0. 01) BB T 64~ 10 mL EL A8, RN 0. 000, 0.020. 0.040, 0.100.,
0. 160, 0.200 mLARIEFEER, WHER2), BEEE25180. 100 20, 50, 80, 100 pe/kg bRiE T
VEIRW . 43 9IAE EoR A RN 2. 00, 1.98, 1.96. 1.90., 1.84. 1.80 mL 10% Z A, WiiEE
25 min, L1000 r/min 5005 min, BUF 2RGS0, 22 pm KPS S 570
1.3 HFmBribiE
1.83.1 TRIRIW FZHEGB 5009. 156 — 2016 5% GB 31604. 1 — 2015 [ E3K , *HAESEATIER AT,
TR E T 4 COKFER RN ORAE . AT T — 2P BT e B R A R i
1.3.2 EBREERIE X TK., 4%LW. 10% LFETEHE, B2 1 mLit 0. 22 pm /K JEAR SRR ;
BT 20% 2. 50% 205 . 95% ZREIEAWE, BLS5. 0 mLT 10 mL a8, 45 CRWRHR4i B RS 3
214, 2.5, 0.5mL, MEZREHKEHRESES mL, WIERAGIZ 1 mLid 0. 22 wm KPEJERE,
FREI 5 6T AORE AR RS UL, FRER(2.00 £ 0.01) gUREHIE 0. 01 ) FER T HL A T, A2 mL 10% Z %
W, IEIRA 5 min, LL10 000 r/min 25005 min, BUKJZZ71 mLig 0. 22 wm ZKPEDERE, 13000,
1.4 LIG&KH
1.4.1 BIEEHE A% ACQUITY UPLC® BEH C (50 mm X 2. 1 mm, 1.7 um). FiahAH: 0.01%H
TR (A) — ZHE(B), BREEVENE: 0~ 1.5min, 8%B; 1.5~1.6min, 8%~90%B; 1.6~5.0min, 90% B;
5.0~5.1min, 90%~8%B; 5.1~9.0min, 8% B, Hiik: 0.25mL/min; Hif: =ih; R, 5ul.
1.4.2 FUEEHF SR BBIZEETRESD,; PR SRS . 20N
(MRM); BEZEHLHE: 4000 V; #§(N,): 40 Arb; BIRU(N,): 25 Arb; WFHAUN,) : 3 Arh; <AL
BE: 350 °C; B FEEIREE: 350 °C; FOESEUN T (RIS 1. 12 min, &= & 75 msz 105 >
45. 1, EMEEFR P msz87 >45. 1, XV AREHERER /> A4 16, 10 eV, BEEHEXIH30V,
2 HREITR
2.1 \iEERERE w0 112 BEH G,
NPG J& Ttk /Ny FAL &, Ik $E R 40 1
FHATEFEE R BTiE . 5% 1 0TS 100% /K 0 : , .
FAHI) Accucore AQ (50 mm X 2. 1 mm, 2.6 um)Fl 00 o8 vmin 24

0.55 Accucore AQ

ACQUITY UPLC HSS T3 (50 mm X 2. 1 mm, 1.8 um) %0 | j\

1,/%

1%

faEFE, LU TGRS ACQUITY UPLC® BEH
Cp (2.1 pm % 50 mm, 1.7 wm)3 FhAS 7] 25 75 44, 33 0
FEXF NPG 43 B R (LR 1) o 255 8%, NPGAE ‘ ' s

Accucore AQ ¥ F PR B 55, S BT 80 Jts HSST3

1%

1£ HSS T3 flI BEH C, F#E LIRS UF PR . %
JEE] C FEFE H Rl )2, AUk oofk - — "
BEH C AE A @i s it thin '
2.2 REhiELEE I NPGAE3Fh il b i i e

X{f tb%f’%T EF'EE{%:MTZ -z H; . qa@;{%j{ﬁ _ Eﬁﬁ%‘ Fig. 1 ~ Chromatograms of NPG on three different columns
YR B AT NPG (2335 43 13 3580 SR AR5t i nje) )37 140 5%
o S5REIR, SR BB — WEAE N TSR, NPG ROEEZR e, iR H BRI — Z ISR i
AT FAFEC IR 8 . HIRREAR, IR IR - CHEVE AR . #E— 0t T R
W — NGRS R S8 2050°40.005% . 0.01%. 0. 1% IFEY 20, 4550w, %M 0. 01% R
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2.3 RBIAESHRYIESE
RHK 4% SR 10% CFFREAT IR IS5 TR T, ToW AL O8O, I8 n] B H

SEo SRHI20% L 50% ZEF . 95% LBEHATIERRES S5 W IE R AT IE , (H B30 E ST AR
Bi, HFERERGE, SRS, K, AP0 RHER T R EE KRR CREE, EH K E
2%, DARRARIE RN . MIOHEME AL R ) 10% C BESRE 1 v BT
BEFESREU R, HEEFROY /N, ol e sk, i Gois
2.4 RIEFGHMIK -

NPG A B WA R B I — g, SR HE®RIM +
HI B EEE T (m/z 105), ILEFEAERBE IR FEGUT T O
3T AT OSSR R B, BR T m/z 105 (&SN, m/z 8711 | t/min

WM 7 o BEAR K, TRESR A A (M + HITEIR N & AR, 72

105>45.1
THEE IR THE T, BI[M +H-H,0] (mk87)., XFm/ 105 "gz' !
Hlmilz 87 W) BEESF 4T Rk b, SRR, PiANERE T d
A m/z 45,1 1 F 85 1 0T 45 20 58 0 ) ) 37 58 B, D] o 3 4% = " -
m/z 105 > 45. 1 fllm/z 87 > 45. 1 VE RN &1 xF, Hod msz 105 > ifemin
A5, 1A ST o SR MR B ) A PP S R B T B2 NPG 2 SR
#—'ﬂ:ﬁﬁﬂﬁ , ﬁ:,ﬂ: J& NPG E/‘] g I JE EWJ @%g TLE 2, Fig. 2 Multiple reaction monitoring chro-

matograms of NPG

2.5 FEHZMCESHEER
Syl “1.2.17 A “1.2.27 BRI TAERS, 46 “1.47 LIRS FIE . LLNPG )&k )E
() AREARR, FHVUETE R (v) LR, 22HIbRIERIZE, fS2INPG ZRPETER | 2otk 7 BRI 6 R AL,
ERFH], XFFOKEE ., BRPE . CFESEY, NPGAE 10 ~ 100 we/L i B BB RN &R R R I, 24
PE 7 Ay = 3 823x + 5359, MR AR H0.999 7, KPR (LOD, S/N=3)Wik5 pe/l, &&= FHR
(LOQ, S/N=10)0[iE 10 pg/L; X TIHEE R S, NPCHE 10 ~ 100 ne/kg ERINLME R R B IF, %
PEFTRE Ry = 3 896x — 2 667, FHFEZREH0.9999, LOD H5 werkg, LOQ A 10 we/kg( T TARER S5
TR, R A 5 HANBRI AR . NPGLEAFE & SR b 00K R FLE & F IR T
ARSI HUFI bR s B PR e, PR e R TR o
2.6 AERBEERERKE
PEHECEEL . W2 AR 3 Phs & SRR X2 S0 S A AESY, B K . 4% LR (AcOH) |
10% LFE(EtOH) . 20% L. 50% LI . 95% L EEFIHE I VE A & shisillyy, #2088 “1.3. 17 iFf7iE#
R, A ERBE R RIS b & 3N E Kb, #5327 B TRTARE G E , &
AT E AT E 6 IR(WLFE 1) o Z5REBAR, 783N IMERAKFE T, NPG B DIAR 2 A 92. 8% ~
117%, FXHRIERZE(RSD) 0. 90% ~ 8. 6%, 1] /& NPG T H & il & 25K
F1 NPCHEI R AR ZE (n = 6)
Table 1 Recoveries and RSDs of NPG(n = 6)

Spiked Water 4% AcOH 10% EtOH 20% EtOH 50% EtOH 95% EtOH Olive oil
Sample ng/l. Recovery RSD  Recovery RSD Recovery RSD Recovery RSD Recovery RSD Recovery RSD Recovery RSD

(pefkg) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Plastic 10 100 1.8 103 2.3 97.7 1.7 104 3.3 104 3.0 103 2.6 96.2 2.2
20 94.3  0.90 98.3 1.7 93.0 2.0 98.9 2.3 103 1.7 97. 4 3.5 96.4 3.4
100 96. 8 1.8 99. 4 1.8 92.8 1.2 97.3 1.4 101 2.4 93.1 3.5 99.3 4.0
Coating 10 101 7.8 106 2.3 98.8 5.5 108 6.4 115 3.9 98.5 3.0 113 8.5
20 101 2.3 103 2.2 102 4.0 98.2 3.8 106 4.9 103 3.2 101 1.9
100 101 2.2 104 2.2 101 3.7 101 2.4 102 3.8 100 1.4 100 2.0
Rubber 10 104 8.6 117 3.9 100 3.8 108 5.0 113 5.0 105 1.5 112 6.6
20 98.7 2.1 111 2.9 100 2.0 97.7 3.8 110 3.8 103 4.7 105 1.5
100 102 1.5 105 1.2 104 3.8 97.6 2.4 99. 1 2.0 100 1.5 99.3 2.5
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