— @%mme&m&“ . .
REZLZZE Bl ST — $E31%5 2023F F2 8

DOI: 10.16210/j.cnki.1007-7561.2023.02.020
BT, SKiH, WA, 4F. e ORI 2R i 3R A O e i sk B 0], AR IR AR, 2023, 31(2): 154-162.
LU Y N, ZHANG Y J, HU Y R, et al. Determination of ethylene oxide residue in sesame and tea by headspace gas chromatography[J].

Science and Technology of Cereals, Oils and Foods, 2023, 31(2): 154-162.

I[TRASES W i KR H 731 pradF ¥ 51
KPRV R O ik B B

Sy ok E! AR, L

I SN B e

=4

P

(1. SleEEARERP S, 8 4 230022;

2. BRmEA ot E5hn e LSRR E, 2H 42 230022)

W OE: RARFATRERFTAN, ARG ERRTRAKRE, BWNABELTATERFHRAL
YA M e A K AR ﬁ@&ﬁ&ﬂﬁ%¢%£ahﬁ M2 A, T M E-AAR &gk
BB PRACIRGE G Fe ity ik, a2k, TR AR P RA LR BREA AR T E
AL, SREW: AEA TR TBIEANAR BB kR, RIUREN TR I D E B rak
HRFE, BEHEERZ, RAERBREMHAIBE 40 °C, £EHE 200 W, BE 30 min, =DkE
&4 89.25%, 48 HP-PLOT\Q AR &4, £ &R A KA A% A 2 mL/min B3R A LI i 4 8 2R &
i, BMSEHAARRERE, EHFEMNZENT, RATIAE 0.01~1.0 mg/L KEEE NLERAF, 48k
RHA 0999, ABstAF A ZE RSD<2.96%, EAREEAT 76.9%~91.6%Z 8], A4 iH A& P IREA
Ui BR, EA R FRARR R, THhESRETHTATIRETENAZZ,

XKW Tk Fh; ALK, MEAMEE

FESZES: TS207 XERFRIRED: A XE4HS: 1007-7561(2023)02-0154-09

Determination of Ethylene Oxide Residue in Sesame and Tea
by Headspace Gas Chromatography
LU Ya-ning'?, ZHANG Yi-jun', HU Ya-rong'?, ZHAN Hao', YAN Min', HAN Fang'*

(1. Hefei Customs Technology Center, Hefei, Anhui 230022, China;
2. Anhui Province Key Laboratory of Analysis and Detection for Food Safety, Hefei, Anhui 230022, China)

Abstract: Ethylene oxide is often used as a food bactericide and is easy to cause residues in food. At present,
there is no relevant standard for the determination of ethylene oxide content in food in China. To solve the
problem of determining ethylene oxide residues in imported and exported foods, a method for the
determination of ethylene oxide residues in different kinds of food was established by headspace gas
chromatography. The extraction conditions and parameters of ethylene oxide were optimized by orthogonal

design, and it has found that the ultrasonic extraction method with dimethylacetamide was the best. The
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extraction temperature had the most significant effect on the recovery of ethylene oxide, followed by

ultrasonic power and time. The optimum extraction conditions were 40 °C of the temperature, the 200 W

of the ultrasonic power and 30 min of the time. Under this condition, the recovery was the highest up to

89.25%. Using HP-PLOT\Q Column, the separation effect of ethylene oxide was the best when the flow rate

of carrier gas was 2 mL/min. Under the determination conditions of this method, the linearity of ethylene

oxide was good in the concentration range of 0.01~1.0 mg/L, and the correlation coefficient was 0.999.

The relative standard deviation was lower than 2.96 and the overall recovery was between 76.9% and

91.6%. All these results suggested that, this method has met the requirements for the detection of ethylene

oxide content in food. This method is the first time used to determin the ethylene oxide in food by

headspace gas chromatography. The experimental process is si mple and can quickly detect and quantify

ethylene oxide in food.

Key words: sesame; tea; ethylene oxide; headspace gas chromatography
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Fig.1 The effect of different extraction
solvents on the content of ethylene oxide
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Fig.2 The selection of extraction methods and optimization of ultrasonic parameters
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Fig.4 Effect of headspace temperature (A) and time (B) on ethylene oxide recovery

223 BIESH

HRAE PR S be i i o S R WS ], 0] 46 it
JEB R 40 °C, ARIEBREN 200 °Co BT
R AT T RS RIF T S, Y
AP I, WA, OR B IR ATAS , P
73 H bR n] B4 5 L B0 P B9 28 BRI TG 1L 0 0T 5 ad
A T RE B H AR S, IR RIEHERE, H
AR, SR X T AN [ A X R
ALK IENE DL, 25 ULIE 5,

ME SA HATLUE S # N 5 mL/min, ¥
AL KEhRHED) B IS TR] 0 1.8 min, {H 325
e U TOEAR S 1Y 4385 o S 2 A 1 mL/min
I, BRE L el 50N, ARMETE AR B g

M 5B H AT LU B R R %% 8 2 mL/min B,
SR 13.5 min, FREZEERENS 5 4k 4 5
03, HIEEXFRER m T B E, Bl
SO BEE N 2 mL/min, KA RE R R BOR &
RAWIES 0.2 mg/L H 48 L Behn e R A 5 il 25
BUAETAR, 44 0.2 mg/L R LLEhnifER i . A
1) 25 1 5 T TR L S T bl i ARG AR S 1 €3 2%
PR T TS SAHEIS 5T, Il 5C. 5D W&
L 2SRRI S BT e 5 R AR S B T ) B
Rir, HEWBiERERS.

SR TR Db e s Y Q) S R UN LY SRV A PN
AN, R T R 4 B EE A IE | R AR R
PN B A €0 AT o o SR i . A

158



.
WAL
e e s

- N P =Sch
5531 % 2023 FF 552 H9 REZZE
1801
- B -
160 60 - N
1401 ®
120} 50 [y
2100
40
801 S
60 .5 30
401 giz% 3 L
20 Shhﬁ M 20
0 1 1 1 1 1 1 1 10 —L| 1 t 1 t t t t
0 2 4 6 8 10 12 14 0 25 50 7.5 10.0 12.5 15.0 17.5 20.0 22.5
min min
C D R
60 - 601 N
50 50 g
< <
<40 40t
30 30
20+ L 20}
10 S 4 e~ LA

min

0 25 50 7.5 10.012.515.017.5 20.0 22.5

10 : : : : . . :
0 25 50 7.5 10.012515.017.520.022.5
min

5 FHRHZESmL/min (A) 5 2 mL/min ( B) B 0.2 mg/L MR ZIRFEBFRSHERIEE R 2 mL/min
RETZAER (C) RERR (D) BIEE

Fig.5 The gas chromatogram of 0.2 mg/L ethylene oxide standard solution when the carrier gas flow rates were 5 mL/ min (A)
2 mL/min (B), the gas chromatogram of the blank substrate (C), the substrate with ethylene oxide (D)

o AP S o AR €0 3 I 2 B A e B B oR
R N AR S AT — 2L, ¥ 032 mm,
il 2% SR AL 1.0~2.0 mL/min 22 [A]
23 FEEKERESELR
23.1  NERYIBE R

WR BB mUBAR, TENE it b A S
Pk, 23 RBONE S RS, P RAE e o
AW AT i . AR ZER R RE TR A
e, WANBESZ B3R Y T8 ELRE g 7E (a3
PR B, WS B B A
RIREEH . Wbk . AR BRI, BLTERES b
& ERAR, Sdit, KM S E L bess
AL, Huh SRk, BA RAHKEE &A%
P, BAFEXILEER, ATLENRE IR
AHEE TS BT 1 B A AR
232 ZRAMEJEIEFIRS R

B 10 mg/L MUFRE L BEbRiESh , B REH
0.01, 0.02, 0.05. 0.1, 0.2 F1 0.5 mg/L AYbRAER
W, FF A 10 mg/L 1Y Z Bk bR ifE TAEW 50 uL
YER WS, TE IR ETEEAE A T #1150, L
PRUE RS AR LR AR bR (x ), ARifEV
W5 AR TR LG R A ARy D2 iRt 42
TSI CIE W ZerE T 1R y=239.6x-0.335 5, tHK
FHEON 0.999, B RIFLERR, L E B

Ko DL 3AEA 10 F5 (50 i3k R (LOD ) Al
E i TR (LOQ ), FA LK 77 ikt B4 501y
0.02 mg/kg, &t FFRA 0.07 mg/kg.,
2.3.3 [l RO % B

I RS SR TS AR, I DR
KB UE 7k I MERA B o A6 2 RRANAS it v 43 1) e
KPR . B HBR &2 PMRL 2019-29 H a1k
FUVFFR B (MRLs) = A/KFEHEA7 L8, 4
MAFEZHAT 6 YWOPATINE , DIbnERMET 4
WARTEE B, 49 3 B9 8S  ET 5038 K 12 (8 R X
WEMR 22D T3 L ik 20 R 1 PafIE 2
JERAE d R TSGR IE A 84.3%~91.6%, T iR A
SFFRAEM 220 1.50%~2.34%; & 2 TR ke Y
ISR 76.9%~85.9%, T i BAH X bk i A 25
2.20%~2.96% i ik [ ir A8 KON 5 g S m) i B
WS, EREMEN, RN AT,
24 EREGROH

T B UEASL I B S BR I FHRE T, 4% R
IR T, X AN R S 1 2 JRR RN A% A
T TR KR E . H A% 7 0k Rk
0.02 mg/kg IR TRAAFRAE, PHILAT LU 2 PR a2
Ko IR 3 MRl LA H e B2 R PR
WR OB, &8N 0.075 mg/kg, T ECARAEHE
fXF PMRL 2019-29 H@d sl K aairsk i e, H

159



REZ=

.
WAL
e e s

E3145 2023 F 28

REZ RS P B R IR S b sk .
I bR RS 2207 R R M, =R R
(R INAR [ RTE 80.25%~101.25%2 8] , A%t ifE
2% RSD<3.44%, —FpASmyHE Fombs [BfCR 78
75.23%~86.65%22 [0] , A XFhRifE (w2 RSD<2.11%.,
ZRRFNZS I rhOIAR (RIS, S48 JE A 260 2 20K,
T e B, TR R AT HE
F1 ERPREZEABENNRNARELRER

Table 1 Test results of recovery and precision of ethylene
oxide residue in sesame samples
WH s/ (mg/kg) BZ/% FHEIZ/% RSD(n=6)/%
84.7
87.2
0.02 8.6 84.3 2.34
84.2
82.1
82.2
89.6
93.5
Zi 0.07 Z;: 92.2 1.50
91.7
92.9
93.2
89.4
7.00 923 91.6 247
88.6
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