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Determination of ethylene oxide and 2-chloroethanol in pasta sauces by isotope dilution gas
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Abstract: Objective To establish a gas chromatography-tandem mass spectrometry (GC-MS/MS) method for the
determination of ethylene oxide and 2-chloroethanol in pasta sauce. Methods
acetonitrile, cleaned-up by QUEChERS purification agent C18/PSA/MgSO, (10/10/60) mg/mL, and determined by GC-
The

The sample was extracted with

MS/MS in multiple reaction detection mode (MRM) and quantified by isotope internal standard curve. Results
linear relationship between ethylene oxide and 2-chloroethanol was good in the concentration range of 10-100 g/l with
R’>0.99, the method limit of detection (LOD) was 0. 02 mg/kg, and the limit of quantification (LOQ) was 0. 05 mg/kg.
The average recoveries of the samples at the three spiked concentration levels of 0.05, 0.10, 0.35 mg/kg were
87.79%-108. 46% , and the relative standard deviations (RSDs) were 2.03%-11.79%.
precision were 9.62%-10.09% and 9.40%-11.82%, respectively.

The intra-day and inter-day
Conclusion  The method is rapid in analysis,
accurate and reliable, and can be used for the determination of ethylene oxide and 2-chloroethanol residues in pasta sauce.

Key words: Ethylene oxide; 2-chloroethanol; isotope internal standard dilution technique; QuEChERS; GC-MS/MS
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Table 1  Qualitative and quantitative ion pairs, retention times
and collision energy parameters of ethylene oxide and

2-chloroethanol

PREAWEE]/ EER T X/ B TR/

ViR W HE et /e V
min (m/z) (m/z)

EO 2.24 44.0/14.0 44.0/29.0 20
44.0/28.0 5

2-CE 4.24 82.0/31.0 80.0/31.0 5
80.0/43.0 5

D,-EO 2.24 48.0/16.0 48.0/30.0 20

D,-2-CE 4.24 86.0/33.0 84.0/33.0 5
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Figure 1 ~ Comparison of 10 pg/L ethylene oxide standard under

low temperature condition (-20 °C) and room temperature condition
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Figure 2 Volatilization of 50 wg/L. mixed standard under room

temperature condition and low temperature condition
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X bR B 4 [m %R 95%~102% , RSD N 1. 2%
(n=12). M ILPEH , QUEChERS J5 ¥:%F T EO F1 2-CE
F 35 R 3, AT A ACER B A B O HEBR &
st 255 T R 5 7K o T R0 45 SRS A E
2.2 JriRMZ RN R LI O R R R R R
i 2 2 [ H1,E0 5 2-CE £ 10~100 pg/L LA
FIrAR ) 7 FE 2 2 R AP I G R A C R (R >
0.990. iz MC 240t By Jrk il e , LA 3 %15 M L
(S/N=3) iy XJ Jif 1) #& kg 7 246 3 R 0. 02 mg/kg;
DL 10 £5 15 M H (S/N=10) fif X 7 ) & B Sk 7 i 1
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Table 2 information on mixed standard curves for different chemical compounds

k&Y ZE MVl / (pg/L) s X RB(RY) K B/ (mg/kg) R/ (mg/kg)
EO 10~100 Y=1.287 6X+4.487 0 0.997 4 0.02 0.05
2-CE 10~100 Y=0.980 7X+1.442 2 0.9950 0.02 0.05

2.3 JUIEIUAE S ME

A% 3 50 1) K T L BT R N GE A Y EO AT 2-
CE bR #EVE WL, il B EO 5 2-CE WK ¥4 0. 05,
0.10.0. 35 mg/kg A9 221 % A &, B4 IR K7 4
6 W AT 5L, % 45 07 Tk B LR L AR &R
0.05 F1 0. 10 mg/kg i}, EO F1 2-CE s 8] 4 % Ky

87.79%~108. 46% ,RSD N 2.22%~11. 79% ; il b5
4 0.350 mg/kg I}, EO Fl 2-CE Jl#x [m U R 43 51 Ky
94.71% 5 99.55%,RSD 45l ~ 2.31% 5 2.03%
(L3 3) ARSI K - (0 0KG 25 B2, S5 95 2% N AN bR
HEAR 22 <12% , 75 & GB/T 27404—2008( 5% 5 %5 Jii
4 o IV £ O R A I ) K



[ 37 2 4 B AR € 33 — B 335 12k 0 5 8 AT 5 v A PR 4 L e A 2- S 4

E

YA ——XG R SE —523—

F3 0 FUE 3 FOINARAKCE T A1 A A IR G A AR E G 22 (n=6)

Table 3 Recoveries and relative standard deviations of compounds at three spiked levels in spaghetti sauce(n=6)

GB/T 27404—2008 %3k

L&Y JNAR AP/ (mg/ k) & RSD/%
[l %/ % RSD/%
EO 0.05 94.37 11.79 60~120 21
0.10 87.79 2.22 60~120 21
0.35 94.71 2.31 60~120 21
2-CE 0.05 108.46 5.23 60~120 21
0.10 106.25 11.52 60~120 21
0.35 99.55 2.03 60~120 21

FEZS R T35 RO AR o Hb 1), T A A v
0. 05 mg/kg BIFEM , H NEZRNE 6 K, #LE 6 K
WE GFEBN CHEREEE., HANKSEZSHIMRE
WU 4 iR, H RSD #<12%, Z ik BAE R
U 1R 5 B 5 o B

Fe4 AL B 2-F R BRGE E SH PR
8 (n=6)

Interday precision and intraday precision tests for

Table 4
ethylene oxide and 2-chloroethanol (n=6)

o mwmE 5D i
S pn BRL L
R/ % KEHE /%
e EO 9.62 1.16 11.82 1.35
=gk
2-CE 10.09 1.24 9.40 1.15
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A B 5E R A OB P JE L i A (Programmed
temperature vaporizer, PTV )£ AR, 3 15 K ff 1) 5 B 46
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R R O DS B - 20 < | | N (358 B 2
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S BRI AR R T B b R AT T L
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TR 2 = A e 1 g
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2-CE #8451 (0. 45+0. 02) mg/ke, # H B ¥ 0. 05 mg/kg
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HLE 48 15
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Table 5 Validation parameters for EO and 2-CE in different samples using headspace gas chromatography.
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00 25 A0 AH € i 75 T 22 o JE T 3R 4R 2 M ik 40 Hh (1 4 Fh 47

25 F 4wt 0.02 0.05
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GC-MS/MS K i PR R Z B AR 2- R B (T2 R (2R S WTAR 0.50 1.50
o . o . o B E0:0.12~0.60 E0:0.40~2
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2-CE:0.60~3 2-CE:2~10
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