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Bt 4, Ul (ethylene oxide, EtO) % & & R &4 H A @ & MH X P M 24 - L%
5 $3g 35 AL H b 09 RURE 0 & £ 2- 5, T EE(2-chloroethanol, 2-CE) © EtO % % J& f &
B MR - AR B Bl & RIFTELIE AR » AN FEH - FFHY - R
BERXREEY > MARB B - B ARZRN B AT R AR AR & AENME R 109
SRER W A oh 49 A He 4R A& 45(Rapid Alert System for Food and Feed, RASFF) & B % #7
MRS A SRS HEO  AAGIARLBERHEZ R A REFRA
S5 FE W% F- % — %% ¥ % (EURL-SRM)= T B 22 /%42 (QUEChERS Z QuOil) # & 5,48
J& B I H SEAR(GC-MS/MS) » 4t #EtOA2-CEEAT F ik BB © &304 - X > M
WG~ R RS AR SR 2 3 A QuOIL AT I IR AU » AR EE2 g » ¥A90% LM 8 ik ik
BT A MG B TR IR BRI 0 X AR B X G TRT R 30048 0 ML
5B fe P IS8 20048 - FAFHRRE B10548 R FALIE A RAR B AT B IR S8
RARAT AT o itk IR W 3% M QUEChERS AT R 2 LAZ » VA LR IR IR % 3R 1 48
%o BIFALB AT N o HEOZ M FH AR 2 AT THRE  FER M
EAAE R 0 AR BE 4 52 2-CEf R HEtO » B A48 3R 1% 8(0.55) 4 B EtOX &
T ORI R B T ik A2-CESARAIARY) » B B0 4% © F 22-CEAMEIR
BH WAL 0 R k2 R AR E 0.1 mg/kg (48 7% 73 R 8 0.055 mg/kg)
BEZAERBAT 0 IR H A m0.1 mg/kg & 0.2 mg/kgZ 2-CE » H e deF « T A
g Bk R AT S A AR A SRR S B B R R (T AR ) A 2 A AL R BR F ik
Z AR HLE, o
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2202048 HIE » BHE Fr i B i oL (R R
A (Rapid Alert System for Food and Feed,
RASFF) & LU - H EI i H 2 2
T & i 2 BR & L J7E(Bthylene oxide, EtO) @ &
% B G 25 Bt PR A R S B A AR HHEO
202244 A - RASFFEEGHEIE830HIRE 2

LetgHiiE s - dEE SR & A2 R’
o Zhi > HYE - R HEBE - okt e
A R HLFAR AL T 2 MU R N T - HE R
b R BB BRE 2 AR - TR PR bR Tk
i A\ B R B ER MR TSR -
EtOf AR .2 ik - (Rt ERS
PYE B T SRR TR EY W E R R
AR 2 HRTER Y RINERY T



22

ERRE L7/ B R S ]

EtOMUR B 25 7| (Fumigant) » FHFFR &R
HEMEY) » B CE S EY R DUEEI
AP 2 SR o EEOfE A IMEYI R - LAE
T8 Jo e —5 I RE R AR Ry X BRI R AR
SCER R H R E 2 AR Y B & £ B3 (Ethylene
glycol) * 2-Z ZFF(2-Chloroethanol, 2-CE) ~ 2-
R Z.%(2-Bromoethanol) &z — % [% & (Dioxane)
% Hf2-CERTFEERH#HY - 3£ - IIZELO
K 2-CE.Z V&84 75 5F 2 (Maximum residue level,
MRL)%3 357 52940 ppm®™? » [FeE - B8 -
H A K N B T AR AR EY IR -
MEEH H R ERRECEHETER
AN E  HEHERBEON2-CEE A
PAEtOZ 7 » MRLAMKEYIHE R 7711720.02-0.1
ppmfd © BUHE 2 EE G E e BT E2004- Z
TRESETTEDY - FS R ER2-CER &R
FiHIZE19.1mg/kg (n.d.-10.5 mg/kg » DLEtOFE
) - B ARHEMAEY I R AR
AEEYE  BENEREHBN - BEEM
HERE L 2 IR E 7 DLEtO J 2-CE R & -
2-CERR B FHEtOtR .2 EEMWI - k&
YIRS INRAL TR - FERARERER 2
BUE - TEEREE REEESE - BN R
TER RS - SBEIRB GG IEEE R 5
ERR A B8R 2 EF® - 2-CEZELO
MR EANSR— -

AR BBZERR2EERE-H B
¥4 /71:(EURL-SRM) ¥ d1#E7# 2 QUEChERS
FQuOil i B FZ A FLGC-MS/MS » £ ¥}
ZIt R s AR R B SR ORI T B
B AR - FEEY RS S ok ER
T B8 5 [F FEE HEtO f 2-CEETT kB
QUEChERS Ry LA Z & s 2 BUA T - P A B
B MK TR R % - #E bb EI AT SUE R Z B B K o
B - K B R 8 R AT 2 Bk 288 22 B0 2 K
535 EHEAPEE - AU A I A R I 52 B ]
FE BT IRE - (PR RS 1 2R
AR - AIFAQUEChERSZEHGAHEH » g%

x—  BEIEK-BIBZMLIEE

AT BRARLNT 2-BNE
TG Ethylene oxide 2-Chloroethanol
CASno.  75-21-8 107-07-3
5 CHO C,H,CIO
SFE 44.05 g/mol 80.52 g/mol
AR Bk SRR AR

it 10.7°C 129 °C

&R, -111.3°C -63 °C
pKa/logk.,, g;’tsrif_sg ;iation in 14.31/0.14
it & o\ OH

KR ZREFHETRER - HorEndlE e &2
TG+ QI LB 7K PR A 7650 s 2 R
T OB E DI E - SRR TR -
MQuOil kSt ¥t ErifE & Eha Re ek st Zhake
7 - EQuEChERSHHLEL » QuOilky i F955%
100% ZHEHEITZEEL - HHEBERZTOEHIIA
7K T I S AL [ R R P B T T3 b - RIZEEGR
kA BUHAE T AR ZREHR8k 38
PR ZE R - AR5 Hi B B A2 B G
Bt T BT R R L RE L
ket OB D ERNT S T
PRBIA R -

MFERTTE

— ~ IR

At b R T R M TR iR (R E 5
e s oA - AR - WIS
B~ BHEEEE ~ B - ok - T ER
=L R iEH - EEY B EYIER
EHBREIGGRRERM - IFEREIREH -

=
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(R EE R T
Z MG (CHCAH g T ) I 5 Merck 22 A
(Darmstadt, Germany) ; & LN ~ f&
BERR I ~ RS 8 KRR
#£ » Octadecylsilane, end-capped (C18
EC) * Primary secondary amine (PSA)k
Graphitized carbon black (GCB)i# FH Agilent
Technologies/\ &)(Santa Clara, CA, USA) °

(IR,
2-Z L EF(2-Chloroethanol) (fif£99.5%) -
fi# El Chem Service Inc. (West Chester, PA,
USA) ; B4 ZJ5%(Ethylene Oxide) (filiJE
99.5%) > i ELGC Limited (Teddington,
UK) °

EFRIAIR A EEEE
2-%. L B%-d, (2-Chloroethanol-d4) (fli &
97.88%) * i HHPC standards GmbH
(Borsdorf, Germany) °

= EHREERE

() (1% (Allegra 25R Centrifuge, Beckman
Coulter, USA) °

()FEREIR & 25 (Vortex-Genie 2 mixer, Scientific
Industries, USA) °

SRS E B (Robot coupe Blixer 3, Robot-
Coupe, France) °

(o) 7 K 43 B 45 B (GenoGrinder”, SPEX
SamplePrep, USA) °

(H)Z= BT 7k B H(MIl1i-Q SP Advantage A10
System, Millipore, USA) °

NRFERE T R BV E L F (Agilent Intuvo 9000 /
7000D, Agilent Technologies, USA) °

s Bz S
AU Z. 5450 mL » JNZE#ET7K50 mL » RS
¥5] » BR90% 2 IS TATR -

A~ MEBEEER R AR

W2-8 ZW2-d A E AN E AR E AT 10
mg - AFHERE - DLAIBAELE A 210 mL
TER NEATHERR - 1% BB CET A 5 B A IRFEY
W EARMER TR - DLIEREERS5 K50 pg/mL
AR N REEVATR -
N RERR R
HER S L Je J 2- R B2 IR P AR MR T 10
mg * AEHEREE - DLAIBEIRILE A 210 mL
TERIEHEIR - 4 BROEDERTF » B R EGE =
FRUEIR - DIZIERBER] pg/mL - (EIFEEYE
B -
+ - TR BEEEEAEGR
IR AT
EATERE SR PR AR — -
() R
B 7 PR EE T (Electron ionization,
El) - #5WC % & I (Al X =0 (Multiple
reaction monitoring, MRM);E{T{HHI - B
BT 2R MRMEHIEE T $H R = -

& RHEETERZOIEG

Parameter Condition
GC column DB-624 UI, 60 m X 0.25 mm X
1.4 pm
Flow gas Helium
Gradient program Rate  Value Hold time
(*C/min) ("C)  (min)

Initial - 40 5
Ramp 30 240 9

Flow rate 1 mL/min

Injection volume 1L

Injector temperature 220°C

Inject mode split 1: 3

i

Ionization mode EL, 70 eV
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®= BREIER2-BBELEAENSMEZEI T ZMRM2E

ST BlET-5f

— — A5 —— — Tl FERE = (eV
e AT TR T R Ty TR EY)
Ethylene oxide BE LT EI 33 i 4213* 1(5)
2-Chloroethanol 2-H EI gg g ‘3“1‘* g
2-Chloroethanol-d, 2-RME-d, ElI 84 > 33*
*ERE T
N\~ IZERREE 2 BUE MEREETER

FEHfE = pg/mLIEHEVAE10-200 mL ~ 5
ng/mLA VAW 10 pL RS & 2 - (s
Bl mL o BEHEE 0 43 BIE A KAHRE T 2 5
BREET - RER A RIETT RAERE T R E
FLAT o BR2-F L R SN AREE A 2 I TR
b o B EZ 2-E LRI - #(F0.01-0.2 pg/
mLZ A HER AR -

U~ BEER G
S AR (5 2 AE 5 AR
VLIS AR 2 RISAE L + ASUATT -
SLTE%) = (LTI R G AR-
e 2 ) B RIS X 100% -

+  AMEI R BRI

HUZ2 i B AG HERE IE » 49 BN A A e
B e N2- A Ol E & 50.1 png/gh0.2
ug/g » BRE30 8 - MRATEETL.S ik OHETTS
HEEWGE - FREEREE > SHESER
sl B 2 S [a R R s FAR B (coefficient of
variation, CV) - H &% B R B A H K 52 H 3
T2 SEERBGARTEEZ - ININREZE
R K AR 2w g B a LB ke Tk
CHERORED > DUEHE AT 2 R R B
TR EHIH -

— AR EE

 EEHRR B SR EE R EE - A
HFERREEE S s Fmniie e ts ~ VB - &
FZ2IB % - B EY RS a5
BEEEZ N - B G RIS B RS -~ B
Y RAEYIE B E - By - EEIEMREE
BRI -

— - BREZ&EMTEE

AN 52 H FH 7E -7 i (Electron ionization
EDEC & MRMIEE ] o H B B 7 UK
HPE NERE S LR ST - IS
TR - HETEREE PTG R A - B2
&l R AR #R o 2 V) Bl -1 R MRM A B 1 -
2 VB Fr Btk - — A R AR R AR e
GC-MS/MS7fT » DAERER# a2 EE V)BT Ry iE
s DRGSR S EY T R e R+
# - HEIMRMZ B AR = -

AR 2 E 2 M EE W 0 551
AEtO [ 2-CEfFUE VA TR » (1 H A R = Ry
10~200 ng/mL * 53 BILARAEE i S & 5l s
M7 = FERANZENY - EtOEEFAS0 ng/mLLA
THF - EVEBE T2 SR EL(S/N ratio)/NA3
HEWIELOZ & M B+ BRIy - IMEEFE
T~ FHOR S EE TEEE - M2-CEZ i
Rrb o BN R 2 E MR T 2 BRI L
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= LR EMEEEIMMT MR IR
F2-R B2 RE

- EtO 2-CE
. mlT whmT CRET EHAT
2SN BIZSN EZSN 2SN

10 3256 TRk 32.56 21.93
20 18.45 2.29 43.10 39.99
25 16.74 231 73.34 86.50
50 4833 2.40 64.50  139.96
100 96.31 3.93 36725 269.05

200 145.12 6.50 547.96 1232.18
£: S/N ratiof®Fipeak to peak &zt

(S/N ratio) & KJR3 » FFEEMmLEmE L
RO B2 BOR LA R BUREORE R
- B EHRTEEEMRLAE - BB
2 E G b= -8 /75 (EURL-SRM) W2 B
IS - B lEha ie3e et HH e &2-CENf A AR
HHEtO » RZ SR HE HE S 2 A~ T
RFSCE R ERE T - EH AR EEH2-R
ZEEE G o 2 s e P AR R 0.1
mg/kg 2 2-E LB% - WHAIEIRfE AR & Z e
B BRIt BRI LA2-CER T » XA
2-CEEMEREE RE - B FZ U A
B 52 LOQR E F50.1 mg/kg » DAFIEE 43R 5%
HRE - BRI e R E IR A L AR P)2-
AT EiEn - fRDIRA LT -

= WHEERIRIERIECENL
()= e A
A FEEE Z R OR IS & 2R E i
ZRE HRBE2EZEH=E-H—7
¥4 /5 (EURL-SRM) AT #2.Z QUEChERS
FQuOilHE Myt 12 - #5 & #ox DA
QuEChERSHiEH A2 » ¥R/10.1 mg/kg
2-CEZ B3R F587.2% ; LAQuOilHiT R #
AE > 2-CEENE£598.2% « H2EE
% AE/ABZEUPT-SRM 168E 1128 014 4R

O o BCCRRE R IUA T H R R K
G R AR L T 0 R (soaking) - HEE
HERERET2-CEZE & - A EHEK
Z90% ZHEAEFINE Ry 2 I - WL TAERY
R ] Z BT el SRS 2 IR ] 3070 8
mE(E— ~ (A) » SHE SRR RoE AT
p P R AT e — -

ErEyE

F# QuEChERS K QuOilFij e Bl i 2 » It
& S LR P 5 o7 Ry {2 PS A RSB /K T
FReE - B hEiE 3 R QUEChERSHiAE
o FEYIRBINATES BT K s e B a
B M B ICE BRI QuOilH
BRI ULAE o SHLUE R H2-CEZ MM 5B %
B8 > DIQuOilFTEHE AR » HET A FIZEHY
FEE ¥ R2-CEZ 22 » FERBRAEE2
510 ~ 2053047 §# .2 2-CE g [ TE 7= 52
K HIEY) B s 2 2B Ry 257 $#
(& — ~ (B)) - THY)IB 1 He i i i P AR
A& — -

CIRRAZERBE

B2 BB AR TR AR v 3 Ry B 1% S
Yotk S T E R AR - Rl
THRET - EZ= B Em AR - T
WS - R PR O sz vk I B
fea R B SR ARH2-CEZ Rz
BEEREETT IR - AS R BB A FHEZ0K
ZAE AT - B B S R b P E AR (A
BMPRBRY) - WERETER - B
— it A RS - TEYIME B K )
Yl 22 1B 2 2 2 - CE I 6 A1 T& 22 e 56 FH 2
KB » HEIO S R BN &g a7
2-CEfik » B =B RN 80
WREPEHEHEZK - HYTEEBE LT
JEORE B F PR 2 FH L A 32 (hy droxypropyl
methylcellulose, HPMC) * FflE R Z 51 E
K TPEIBES AR - I H90% ZIEE
FAVE R 26 BB - R MG IR W iRt 1T
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RASEYIT SR B =

EE ARG R Z B AR L QuOil
AR A Ry - BB E S TR
KRB (Gelatin) » FFERNREBEUKT G
FEARRNBARY) » S KR RIS s i -
FEEFAG 2 5 FH90% Z M A I 5 FLQuOil Hif
Jet PR A o e (R (1 )

(e)=EE
AWFFE VA i H2-CE .2 10 5 R 4 E A
B L # QuEChERS K QuOilHi R HE i 2
IEE SRR S EHNEEORE
WS 2R RS B R Ry
EPSA ~ MUKIREREE L GCB - B s REH
7~ 0 {# FFQuEChER ST & # i 2 S QuOil
AT FE AR AR A AR B A B
Rt Z HEMT T+ EEEQUOINHT R B AR -
?&%%LFFJ%%@*ﬁ%ﬁuQuouﬁﬁr@ﬁﬁ
12 BRI RIZE A M B 2-CEZ 5%

FER BT A B T A S 1 57 $# 1% » 2-CE

(A)
700000 1 634394 665610.5
600000 1
- 500000 A
=
& 400000 364577.5
b |
= 300000
200000 4 157277
100000 -
0 .
2 min 10 min 20 min 30 min
Frpm
©
3000000
2500000 2075528
A= 2000000
B
1500000
ut
1000000
500000
0
2 min

2233760

W TR AR A R SN - B&
RIS B L U e 1%+ ST R e
ARG ﬁ%loh\fg(l— Q) #
HEREHE GRS E

(BRI
DRI B (R AR B S AL B R
L - AN GRRR R S B Tk
HIkZ & &R Rk ~ IR R HX
FodfnRRt R A CEIE - AR R ER A
QuEChERSHIZH T IZFARL & HC18.21F
(LR - DAERREE Rk KRG - A
HRESRZBERTEE D) -

BRERT
ASHFFE ] FAZ YE 45 2 R SR B BL B VT Y
R R R L EENERE - B
HE R BN AR B B U R -12.85%
A Z R R8.51% « VR Z iR 59.42% B

(B)
7000000 1
6000000 { 5606783 201422 6017891 5031352 5857744 5959616
5000000 1
2 4000000 1
' 3000000 |
ot
= 2000000 1
1000000 1
0 4

1 min 2 min 5 min 10 min 20 min 30 min

R

2606478 519079 2400975

111

B —  (A)ZRitzie -

5 min 15 min 20 min 30 min

E3 N

(B) RItRE B R (C)/BHERAN B inREh2- R L BEM T F ZE BN R R 15 2 E E TR
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(—)BaERE  (Z)EHB () RBERE () & £ Hidh 5 (Bt
[ﬁ&zzﬂ&% ] [ WM IS ] [ RIS ML ] [ BRI ] [ﬁ-‘h-—%##’dﬁ:ﬁ J
s 2 g g Bf2e Bi2g 2g B 10g
-
( MA0%LH10 LA K 5 1H ] [ *"g;’gg’l“;;‘ ][*""‘;?:j;%ﬁ'}‘;;ﬂ* AT I

| ArAMgSOs4 g~ NaCl 1 g~
pr— TYvS— NasCsH507 1 g &
L1000 rpmdf . . i - ] kA pmi 2 CoHeNaz07 0.5

% 30 min LL1000 rpmdfe 3 2 min 10 min ; g

| [ 221000 pmikE 1 min |

( #15°C + 5000 xg &3 3 min
1 T 1 1 I T
B 6 mLE b6 mLE Bt kS mL E A M b6 mL A | | B bidike mLE 5 sk
e FIE || e B AL fEd s F I FIp
I I I 1 I 1
( 121000 rpmif i 1 458 )
I I I I I I
( HI15°C + 5000 xg Hes: 3 min
L 1 L 1 1 1
( £40.22 um PTFE j BLii ]
¥ ¥ ¥ ¥ ¥ [ 2
( GC-MS/MS i 7 4 ]

I-?‘.’t%t‘i;"e,"l CAPSA 150 mg A & R a5 AR 45 900 me
$‘t:ﬂ& w H {f,‘PS \ 150 mg ~ & A& Btji%()mg}i(_‘l& 150 m;,

= %xﬁ%QZﬁuJ&‘aﬂmﬁz

2 i F58.94% ~ BAEE T B Ry-14.51% ~ # A~ HERGES

}F%EHZE%-748% N ?ﬂé*ﬂ*ﬁ}jﬂﬁl 35%&%% ﬁ/\\ﬁﬁé&gﬁgﬁﬁn s ZIKE)?%%VEEDO 1)5—202 mg/
MR 12% A I HERIEE ) cppma - 3T TR TR

1K-14.51~9.42% Z IR - REGSURTIR cpge | compe s L 509k 1110.1 me/ke 2.CEFF »
ST 202006 B PV MR gy e e st o
AR TG RSP - B - BRI R R P

ROPH%88.4 ~ 103.7 ~ 96.3 ~ 118.4 ~ 100.2 ~
109.152107.0 % * JAVRNN0.2 mg/kg 2-CEH >

RE - 2-E 7RIS Y AW Tt B SE R R 45 B Ry 82.2 ~ 107.8
E ERE 104.0 ~ 105.8 ~ 105.6 ~ 95.15104.7 % » & ¥Hll

e ST P B S A R RS20 %6(ER) -
EX=pad 851 RS T B bR TR TSR
Ly 9.42 7
S _ N -
e o A EREE
i g o 748 Ty IR FE B B B 2o FE D i A B IR
B 1.35 CAHERE - SR ST S v A A A 2 L (A0l

E 312 B PSR ) R R
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RN 2-BENBREEZENER - ERAHKTE SR

Intra-day precision”

Inter-day precision”

HE 0.1 mg/kg 0.2 mg/kg 0.2 mg/kg
SEEEIER%) EEME%)  CSEEEEE®%)  EERE%) HH TR % (%)
ZIt 88.4 9.7 82.2 9.9 10.3
T 103.7 13.7 107.8 6.0 8.6
IR 2 96.3 12.7 104.0 13.0 8.2
PRI 118.4 13.4 105.8 2.7 11.5
TEY) I 100.2 3.7 105.6 3.4 5.1
EijEy/ius 109.1 22 95.1 5.5 7.4
ALK 107.0 23 104.7 3.0 8.7
*n=5
"n=10
Ft - MIRRZHEEEER
. L 2-CE*
H TRRE A TR SRR (%) RPD (%)
R ELTHFER 101.7 12.5
ZiE 91.4 8.2
ZIii 103.1 19
AR S -1 R 88.3 7.8
AR -2 FiREdf 02 mglke 108.4 223
YRR RS -3 95.7 1.7
TR R -1 102.6 7.7
TR R -2 103.3 19.9
T R A -1 117.3 7.8
g%gﬂiz fi-2 i 02 mg/ke 116.3 17.2
7558 1ok s 106.7 16.7
PRAS UKL it 01 mg/ks 103.6 12.2
‘n=2

ZIH 2R B EOR Rk E AR TT
fEEENR - MUTEES - ZhE - Zh
T VAR R A R S R BRI T
FEdh > AR 2 e B R B AR T
AR o AR BR B R E T HEY R
e - TN — 2 B YR R E G e UE TR
B > V5501 R R UK R DA kIR AT
IRHE AR E TR - AERAIRE > HrpafRin

|

1

T 5 ZRPD (%) 15%50 » HERII T2 R
IEAS R T B b2 7k R
&, HERDR I T AR B E R - T ER
% MERBEERNEZER#E - KAHEE
ANFREEEERE - HINR2E - ERREI
TS T0F - INss@is R e sl - (RIS
HEERE -
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Development of a GC-MS/MS Method for the
Determination of Ethylene Oxide Residues in Foods

SHU-WEI LIN, TSAI-YING JIE, CHIAO-YU YU, SHU-HAN YANG,
I-CHEN LAI YU-TING LIU, YU-CHING HUNG, GUAN-JHIH PENG,
NU-CHING LIN, YA-MIN KAO, SU-HSIANG TSENG
AND DER-YUAN WANG

Division of Research and Analysis, TFDA

Abstract

Ethylene oxide (EtO) is a chemical intermediate in the manufacture of polymer substances or
surfactants. It is mainly used for the sterilization of medical equipment, also in the United States and
Canada, EtO has long been used as a food fumigant for dry food products, such as herbs, spices, nuts
and oily seeds, while this usage is not allowed in Taiwan, EU, Japan and Australia. As EtO is applied to
agricultural products, it will rapidly react with chloride or chloride ions from the environment to yield
2-chloroethanol (2-CE). Many countries do not have explicit MRLs for EtO, e.g. Taiwan, Japan, EU and
Australia. Since late 2020, “EtO crisis” has been reported in the news or published in the RASFF portal,
and there were various foods detected with the unauthorized substance, ethylene oxide (EtO), such as
sesame, gum, chili powder and instant noodles. This residual risk is a concern to public health. This
study refers to the analytical methods of the European Union Reference Laboratory (EURL) to evaluate
EtO and 2-CE in the matrices of oilseeds, gum, spices, ice cream, gelatin and HPMC empty capsules.
Ice cream was extracted by a QUEChERS method, other matrices were extracted by QuOil. For HPMC
empty capsules, we used acetonitrile as the extraction solvent. In other matrices, we used 90% acetonitrile
as the extraction solvent, and then added extraction aids to extract 2-CE by a mechanical shaker for 30
minutes in the case of intact oily seeds, 10 minutes in the case of spices, and 2 minutes in the case of gum
and empty capsules. The extracts were centrifuged for 3 minutes at 5000 xg, 15°C, then the supernatants
subjected to a dispersive SPE to clean up, and analyzed 2-CE by a GC-MS/MS (gas chromatography/
tandem mass spectrometer). The results showed that the qualitative ion of EtO is too weak. In real
samples, EtO quickly disappears in food through evaporation or reactions, so the exposure of consumers
to EtO-related residues through food consumption will be mainly 2-CE. Therefore, this method is to
determine the amount of 2-CE expressed as EtO. Considering that 2-CE has a trace environmental
background value, the limit of quantification (LOQ) of 2-CE in this study was 0.1 mg/kg (0.055 mg/kg
as EtO). All the validation results at the levels of 0.1 and 0.2 mg/kg of 2-CE spiked into various matrices
met the requirements of the Validation Guideline of the Food Chemical Testing Method published by the
TFDA.
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