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GCMS-TQ™B8050 NX HS-20 NX Trap
Dynamic HS-GC-MS/MSE 0| 8%t 2t &
Ethylene Oxide ¥ 2-Chloroethanol £44

No. 04-AD-0299-ENK Ethylene Oxide and 2-Chloroethanol Analysis in Instant Noodles by
Dynamic Headspace and GC-MS/MS
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€ Matrix-matched Z™E=ME ME5IX| 942 A|22| 2|4Z0| 70-130 % O|LHE HE
mAME E 1212 5 £O 9 2-CES 2401| 912t £ SIS AM0|A9% GC-MS/MS
OZASAO|E (Ethylene Oxide, EO)= 5 MFHZ s ——
IR0 =2 AFRE[O{K QLOLF SUS HO, oFS Qurst & 9171 Headspace Autosampler Parameter (HS-20 NX, Trap Model)
7t R ERE 3t MH| X3S U 4 s SHo|tt, Oven Teme. o<
2 9 3 Solols AlZQl 2ol B0} HEEl0f 2 0]t Semele Line Teme. 1o
S| MBS UATH Ofet BiEel R 9124 (European TransferLine Teme. ke
Commission, EU)OINE A1Z 5 2t0int 22 34 XZ) Trap Cooling Temp. 20¢
AL Tt 2 S| 8 7| & (Maximum residual level, MRL)S 0.02 Trap Desorb. Temp. 200¢C
mg/kgld@ X|Fef 2|t Ut w3 E0Q| CHAMZQ 2- Trap Equilib. Temp. 0%
22 20{=H2(2-Chloroethanol, 2-CE)E EQMt QARSH =4 ShakingLevel 5
TS LIEFH 2~ Qlof 2t2| CHAtof| et =it Multi Injection Count 3
2 LAY EME Application Databook[3lS xtxsH04 =x Pressurizing Gas Pressure 105 kPa (Helium)
8| = AT O| A (Dynamic headspace)?t Z%HEl GC-MS/MSE Equilibrating Time 5.0 min
A8 2 F EO 3! 2-CEE EEth= AlRES (&35t Pressurizing Time 0.3 min
ANBE B EAMHOIA XESZ=QUERKX|Y Q8 T =QIsHH Pressure Equilib. Time 0.0 min
MBI Matrix-matched HESME Helet WREEHS Load Time 0.3 min
AFESIQICH 2AM A4 21 F E0t 2-CE2 10 ng/g s=0i|A Load Equilib. Time 0.0 min
US| ~EZ 2 Y 4= UFUCHTO ~ 130 % HE). Dry Purge Time 0.0 min
Injection time 10.0 min
Needle Flush Time 10.0 min
GC Cycle Time 25.0 min
[ %' -6; GC Parameter
Carrier Gas Helium
2422 Injection Mode Split mode, split ratio 15
= AF0 M= HS-20 NX Trap(Shimadzu Corporation, Flow Control Mode Linear Velocity, 40.2 cm/s
Japan)S HE% GCMS-TQ8050 NXE ArESIACHE 1). Purge Flow 3 mL/min
GCMS-TQ8050 NX= X0/ #A412 flot lu g HEJ| 5! 3 SH-1-624 Sil MS
AA J|ag BXSIH XX X E X|ZSHCE HS-20 NX Column (60 m x 0.25 mm ID x 1.4 pm df)
Trap2 X={(Static) U S (Dynamic) S|EAHO|A RES [P/N:227-36076-01]
Mgt £~ o, 2 mAZEMME HEE TEABI7] 26l 35 C (hold time: 4 min)
S5 HISATO|AEHE AL 8)E ABIIACHOY 2) TemperatureProgram | ~rate: 20 C/minto 300 €
(hold time: 3.9 min)
M0 AFEEl 22 B 10]| LIEFLHRALE, MS/MS Parameter
lon Source Temp. 250 C
Interface Temp. 235°T
Solvent Cut Time 3 min
MRM transition* (Collision Energy)
EO 44>29 (6), 44>28 (6), 44>14 (18)
EO-d4 48>20 (6), 48>30 (5), 48>16 (20)
by 2-CE 80>31 (6), 80>44 (5), 82>31 (6)
3% 1. HS-20 NX Trap AHEF L& X2t GCMS-TQ™8050 NX. 2-CE-d4 84>33 (5), 86>33 (5)
* 9= MRM X22 £
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Desorbing the vapor to
GC-MS/MS by heating

Sampling the vapor to
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the cold trap a cold trap
= — . Sample is heated to
extract volatiles to the
vapor phase  gtandard/sample in
headspace vial
*— «— «—
Heated Cold trap
trap
J7 2. 58 8| EAH|0| AL BAE, GC-MS/MSE FUED| M 2= Eo| 31Uy B 5%

LHEEZ=2XE2 EO-d4 % 2-CE-d4= Cambridge Isotope
2k 0taH|&(MgS0,)e
OFM|EL|EZ 2 Kanto Chemicaloi| A TLOHSFRALCY.

HEEEUO| HEE 2l EO2t 2-CES OIMELIEZZR 3|4{510]
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Laboratories, EO &! 2-CE,
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EO % 2-CEQ| £F &&= 5, 10, 25, 50 & 100 ng/90IEH
LHEEFSZ EO-d42t 2-CE-d42 25 ng/go| EICt,
A2 248 8l A2 0.1 g2 20 mL |EAH0|A HO|0]|
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Z8% EQ Y 2-CE 200 pg/uLE 5 uL, LHEHEZELM EO-d4
9! 2-CE-d4 500 pg/uLE 5 pL M4 £|510] 2+ A|20]| HII5IQILC.
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8l 2-CE 2% I|3 WX ti$t % RSD(n=5)= 1

No. | Compound Name Injection 1 Injection 2 Injection 3 Injection 4 Injection 5 % RSD
] o Area count 12773 11961 11473 12045 11328 4.8
S/N 65 60 68 107 79
) 2-CE Area count 5109 5306 5251 5652 4568 7.6
S/N 30 102 22 46 44
(a)
EO calibration curve 2-CE calibration curve
R%0.9991 R 0.9996
T (b)
EO - |EO-d4 | 2ce ; | 2-ce-da
(5ng/g) ‘ (25 ng/q) Il (5ng/q) | (25 ng/g)

2l 3.(a) EO 2t 2-CE2| 5 ZRIE AHH
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M; (b) EO, EO-d4, 2-CE, 2-CE-d42| MRM 2 20IE T34
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AL ?dj_l.

H 3a. 2t AQ| EORt 2-CEQ| 5= X 3|8 AT} FEE
Samplen Conc Result (ng/q) % Recovery Sampleln Conc Result (ng/q) % Recovery
Instant Noodle A EO 2-CE EO 2-CE Instant Noodle C EO 2-CE EO 2-CE
Unspiked N.D.* N.D.* Unspiked N.D.* N.D.*
Noodle A T0ng/ Noodle C T0ng/
N9/9 1 9737 | 11.454 97 115 N9l 9246 | 12170 92 122
Spiked Spiked
: 3.142 )
* - * *
Seasoning Unspiked N.D. (<LOQ) Seasoning Unspiked N.D. N.D.
PowderA | 10n9/g | 1560, | 12060 | 106 9g** PowderC | 10na/g | g 451 | 17360 81 114
Spiked Spiked
) Unspiked N.D.* N.D.* Dried Unspiked N.D.* N.D.*
Seasoning
OilA [ 10ng/g Vegetable =57
X 9.003 11.662 90 117 C ) 8.206 11.816 82 118
Spiked Spiked
H 3b. 2} B2| EO2t 2-CEC| 5= & 3|48 Z1} H 3d. 2 D2l EO2t 2-CEQ| == 8! 3|48 At
Sampleln Conc Result (ng/g) % Recovery Samplen Conc Result (ng/g) % Recovery
Instant Noodle B £O 2-CE £O 2-CE Instant Noodle D £O 2-CE £O 2-CE
Unspiked N.D.* N.D.* Unspiked N.D.* N.D.*
Noodle B 019/g Noodle D Dk
Spiked 9.044 10.092 90 101 Spiked 8.832 10.952 88 110
) Unspiked N.D.* N.D.* . Unspiked N.D.* N.D.*
Seasoning Seasoning
PowderB | 10ng/g | 905 | 12009 79 120 PowderD | 10ng/g | 7 q55 | 17078 79 111
Spiked Spiked
Dried Unspiked N.D.* N.D.* Dried Unspiked N.D.* N.D.*
Vegetable Vegetable
B 10n9/9 | g159 | 10.946 82 109 D 10n9/9 | 9085 | 11.089 91 111
Spiked Spiked
) Unspiked N.D.* N.D.* ) Unspiked N.D.* N.D.*
Seasoning Seasoning
OB 110ng/g | 5595 | gg23 86 99 OID110ng/g | ggg5 | 10931 89 109
Spiked Spiked
Unspiked N.D.* 5.668 Unspiked N.D.* ozl
(<LOQ)
Sauce B1 T0na/g Sauce D1 T0na/g
ol 9.834 13.984 98 83** e 11.210 12.818 112 85%*
Unspiked N.D.* N.D.* Unspiked N.D.* N.D.*
Source B2 T0ng/g Source D2 10ng/g
Spiked 7.185 10.850 72 109 Spiked 8.588 9.665 86 97
* 22HZ (Not Detected)
*OEIME R0 2EOE AR BUE HQlSt A|LHE Bl
Y U 848 Pat
x| opllof| M 45 R2| 2tHE LUSHY 2tHO| IHZQl T, aA, S 20| 52 AEQ| FL, Lol XM27t glo] &g
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B 4. A OFIHAS RIKSEEO W 2-CE 55 B3t (10 ng/g) B AHIEHA
Conc Result (ng/g) % Recovery 1. United States Environmental Protection Agency,
Magnesium sulphate )
EO 2-CE EO 2-CE Ethylene  Oxide, accessed 18 December 2023
50 mg MgSOx 0021 5,058 %0 100 https://www.epa.gov/sites/default/files/2016-
(10 ng/g spiked) 09/documents/ethylene-oxide.pdf
) 2. European Commission, Summary of the Meeting on
Ethylene Oxide (ETO): Regulatory and Technical Aspects,
HS-20 NX TrapZt GCMS-TQ8050 NXE 0|&5t0 2t#H2e| EO accessed 18 December 2023
3 2-CE Mg 3 LIREEHS H43% JHsIon, https://food.ec.europa.eu/system/files/2021-
Ol s Az FH|2 HAHEZEES E2 &+ U= &5 12/rasff_ethylene-oxide-incident e410 crisis-
SIEATOIA J|HEZ ALESIRLCE HIE matrix-matched coord 20211004 _sum.pdf
HEFUE HEoIX| ULt & AN EME 2= A= 3. Shimadzu Application Databook SAIP-GC001-APDBO00T,
CHol 243t ZM4E(R? > 0.999)1t 2|=& Z1H70 ~ 130 % Analysis of Ethylene Oxide (EO) & 2-Chloro Ethanol (2-CE)

O|LH)E EAFRACL.

Application Databook, accessed 18 December 2023
https://www.an.shimadzu.com/rs/119-VAD-
470/images/Et0%20Analysis.pdf
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For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.
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