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Agilent 8890 GC &0 7010B 1 F)LIHER GC/MS
DX T LE Agilent CTC PAL3 Ny RIR =G> TS

A7 T)r—3>/—~TlE. Agilent 8890 GC 27 AIZ Agilent 7010B U ZJLIYER GC/MS &
Agilent CTC PAL3 Ny RZR =AY VT I xAEhE T, IVEFBLUEI Y auF > 7IILFDT
FLyFFIR (ETO) cITFL>rO0ERUY (ECH) ZigH - €292 HAEICDOVWTHALET,
COAVYRIZED. BRTVTIILOEE T RE. ZEEBRE Vol BRERDIL—F VD DIFHN
FIWHENICEVTH, GO VERZESNE T,

NS VTV A D R VWBBIDIFY U2 -3 T Y FILEAY RIR—INT TILICEH
FELL. ANYRZIR=ZAY VT T TAoFarR—23> LT NAT7ILDOTHEE GC/MS/MS & X7 AIC
FEALZELT= 5ppb OEETFE (LOQ) MY Uy IRBTREINE LT,



IEL®HIC

ETO I3, HILEXTEBEOHEPERZREL. BMERE T D7D
ICRASNEY, ECH 3. BEFICHFETIRERF L ETO ARG
LTERTNBFHEERTT, ETO BRDVAMCENDH 570D, BUE
BTREAIBELETNATVES,

BREAD ETO £ ECH ORRICIEFZHBAVYRAHDETH. LWIh
HYUTILEHLEBICEB A ND. SREDTRIYIR%E GC/MS/MS
VRATLICBALEY O HERAB YN YO EEY Y FILISTERI N
HhECRDF T,

COT TV —>a>/— b TlE ALZXAYYRT GC/MS/MS > 27
LANDYF U TIVEANCAY RRR =2 TS5 2ER LTI D WTEN
LET ANYRIR=ZY U TSIZE>TFRDH N BT > TILBILEN
FRBICADEY, £z, 7010B RUZJLUEMR GC/MS & CTC PALS
VIS EMAAHE DT 8890 GC P RTFLEBWVWA LT, IVEFPE
a7 REDTRIYIRIZEEFNZEEED ETO ¥ ECH #/&H -
E2TIFT,

PLIESE
DRV Y RTERT S HS-GC/MS/MS /{5X—20fE#R 1 IRL
EX

IV IREEX V)T L—23Y

ETO ¥ ECH 2% %84 LT, 500 ng/mL OEEDQER (MLT>
BR) CLELIC. COBRBNS. 6 BEDEE (10 ~ 500 ng/mL) @
BERRENLIVTHELEL, TS5V TNy IIN S,
100 mg % 20 mL AW RZAR—ZN\A 7 )LICEREL L & L7zo RIS, 50 pL
D 10 ng/mL ZBEARENATILISBML. T<IcF vy T2 LE LT
UKD, 5Ng/gBEDT Ny O RIBERBNER SN ET, BEE
IZ. 100 25, 50, 100. 250 ng/g MBETY R w2 RIBHEA %= 8
LELTco INTOIEEZSHEICRELF LT,

BTN
100 mg OB > FILEEENL T 20 ML AW RZAR—=Z/N1 7)LIZBML
FlL7co RSB0 pL DML >ZBIML. NATILICF vy T2 LE LT,

] 1. HS-GC/MS/MS /{Z A —%

HS NS X—%
7L Agilent CTC PAL3 Ny RZR—=2Z 2735120 cm
AoFarR—23ViRE 140 °C
12FaR—>aVERE 20 9
SUVIRE 150 °C
fifealaalootizess »HD. 250 rpm
AAE 2.0mL
EATRE 30 mL/min
GC NSX—4
AARE 250°C
SAOS1F ?g\;igtgggglffr% AALUM REE 1.5 mm HBRES
FAAOET S L Agilent FAOE 7240 11 mm @E&@ES 8010-0239)
NIL Agilent J&W DB-VRX (EB@&ES 122-1564)
NTLTE 1 mL/min
27wkt 10

F=T>TOIZ L

35°C. 4 94
15°C/min T 150 °C £T. 1 HRREF
40 °C /min T 240 °C ¥T. 7 HREMEE

cSYRT7—S51VRE

240°C

aqUPavHR 7L, 0.5 mL/min
JIVFAR AU LG 2.25 mL/min
MS NS X—4
1 VIRRE 230°C
Q1 LT Q1 RE 150 °C
IR 45%
44 & 29 (CE:5)

ETO ® MRM r5> 223>

44 & 28 (CE5)
44 & 14 (CE:20)

80 & 31 (CE:5)

ECH ® MRM +5>>>a> | 80&43 (CE5)
82 &31 (CED)
TARE 20
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Compound Information - 1%
2 tAL AV ICOAMAWE S M AAMNAALEL &
+MRM (44.0 -> 29.0) MCC_5ppb.D Smooth +MRM (44.0 -> 14.0) MCC_5ppb.D Smooth
2 %104 £ %1027 Ratio = 0.7 (107.0 %)
3 13 g 2
1.254
124 1.5
1.15
114 189
1.05- 174
14
0.954 164
0.9
085 159 X _
0.8 14 £.136 min.
0.754 H
0.7 1.34
0.65
064 1.24
0.55 1.14
0.5
0.45 14
0.4
0.254 0.84
0.34 0.2
0.254
T_ T T | T T T T T T T_ T T | T T T T T T
5.7 5.8 59 6 6.1 6.2 6.3 6.4 6.5 6.6 5.7 58 59 6 6.1 62 6.3 6.4 65 66
Acguisition Time (min) Acquisition Time (min)
1. 2023790 5ng/g XMV I RIEEEICH TS ETO DEEL — U LHERE—
Compound Information v 1 X
et AL AVECORAAWLE S A A RAhAAdL &
+MRM (80.0 -> 31.0) MCC_5ppb.D Smooth +MRM (82.0 -> 31.0) MCC_Sppb.D Smooth
2 %102 *11.53 min, £ %102 | Ratio =36.7 (114.8 %) i
S 23 : 3 1 * 11,148 min.
&) O 1.55 ;
1.54
1.45-
144
1.354
1.34
1.254
1.2
1.154
1.14
1.054
14
0.954
0.94
0.85-
0.2
0.754
0.7
0.65-
T T T T T T T T T T T T T T T T T T T T
10.2 104 1086 10.8 1 12 1.4 16 1.8 12 10.2 104 106 10.8 1 1.2 114 116 1.8 12
Acquisition Time (min) Acquisition Time (min)

®2. 2353950 5ng/g YUy I ABEICH1FS ECH 0EBE— 2 Y RESRE— 2



Compound Information v L X
2ot A AV CORAIES R oA AN ARSE A E
+MRM (44.0 -> 29.0) Sesame_MCC-2_10 ppb.D Smocth +MRM (44,0 -> 14.0) Sesame_MCC-2_10 ppb.D Smocth
2 %104 £ %1024 Ratio =0.7 (81.8 %)
3 124 3 1754
1154 171
1.65-
1.1 el
1.054 155
1 1.5+
0.95 1454
144
0.5+ *E.133 min. 135 <6133 min.
0.85- 13
0.8+ 1.254
0.75 1.24
07d 1.154
1.14
085 1.064
06 1
055 0.95
0.5+ 034
0454 0.85
0.8
044 0.75-
035+ 0.7
0.3 0.65-|
0.25- T T T T T T T T T T D& T T T T T T T T T T
57 58 59 & 6.1 62 63 64 65 66 57 58 59 ] 6.1 62 63 64 65 66
Acquisition Time (min) Acquisition Time (min)
3. dVEFHD 10ng/g XU IIZEIZH 172 ETO DEEE— VL HERE—7
+ MRM (80.0 -> 31.0) Sesame_MCC-1_5 ppb.D Smoocth + MRM (82.0-> 31.0) Sesame_MCC-1_5 ppb.D} Smocth
2 102] = 11143 min. £ %102] Ratio = 41.2 (1288 %) P
2 34 j = 1854 *11.132 min.
s} S f
3.3 -
372 1.754
214 1.74
2] 1,654
254 1.6+
284 1.554
274 1.5+
264 1.454
25 144
24 1.354
234 134
274 1.254
214 1.24
2_
194
1.84
1.74
164
1.54
1.44
1.34
1.24
114
14
0.9

T T T
116 11.8 12
Acquisition Time (min)

4. OXBFHOD 5ng/g XMV ORIFEICE 1T5 ECH O FEBE— U LR — 2

T T T
116 1.8 12
Acguisition Time (min)
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ZINJyo2 (BOoavsLUdvET) IC L. 50 100 25, 50,
100. 250 ng/g DEET ETO ¥ ECH O~y o2 @8Rz 70w~
LELT. 6 SOBRBIRTENT: RPENMESNELT, K5 X 6 1FEN
FNEI 39RO ETO ¥ ECH OEHFEERLTVET. M7 £ 81
ZFNENIYEFHAD ETO ¥ ECH OE# M ERLTVWET,

Calibration Curve - X Calibration Curve

- 1%
2wt e > TyoeLinear « Origin: Include v Weight: 1/x ac cc 2t . Y Tye Linear ~ Origin: Include | Weight: 1/x  ~ ac o
ETO- 6 Levels, 6 Levels Used, 6 Paints, 6 Points Used, 0 QCs ETO -6 Levels, 6 Levels Used, 6 Faints, 6 Points Used, 0QCs
9 105 | y = 2346.860291 ~x +23567.965309 8 (105 078096 " + 4285.281242
L R'2 - 099521906 [ 9553370
z TypeLinear, Origin-Include, Weight Tix £ 759 TypeLinear. Origininclude, VWeight 1ix
55 65
5 3
45 o8
5
4
45
35 A
2 35
25 3
5 25
2
15
15
B
T
05 05
0 0
05 05

T
260 2 0
Concentration (ng/ml) Coneentratien (ng/mi)

5. 233390 ETO 0gE#, R >0.995 7. ONEFH D ETO OBE#s, R? >0.995

Calibration Curve - X Calibration Curve

2 4t gL i > Tuee Linear ~|origin include  +|weight:{1/x  ~ ac o 2ot . g > Tyoe Unear +| origin:| Force +|weignt: None  + ac cc
ECH - 6 Levels, 6 Levels Used, & Points, & Foints Used, 0QCs ECH - 6 Levels, & Levels Used, & Paints, & Foints Used, 0 QCs
@ 1047y = 176802733 x + 452442108 B x1047y =254.883658 " x
4 R"2 = 0.99854552 8

I R = 099928370
65 Type.Linear. Origin Force, WeightNone

0.
44 Type:Linear, Origin:Include, Wieight 1

e 1} % & & ) o d ik ik o A s ok B 3 % b ) ) o b ke b b e b 2
Cancntration (ng/mi) Cénceniration (ng/ml)

6. 213D ECH B84, R?>0.998 8. Iv@BFH? ECH nigEiz, R* >0.999



BREOEABRM EIEVES

TRUwo I 50 ppb BE® ETO ¥ ECH %33 AT 3 r T BEED ETO ¥ ECH I32h2h 10 ng/g & 50 ng/g DEE TR 3B LU
HEBEIESNE LTz £ 2 ISRTESIZ ETO ¥ ECH ® %RSD 1. ARBET Y FIICRSA I LE LT TRV I ARBIRIC LB ERIC
2303980 50 ppb YUy RIBED 3 BOBRDELAICES EDBNTEIREAESNE LT B9, 1001112 ITRARLET,

E—ommhostELEL.

2. 2753950 50 ppb YUy o AT 3 [E]
DEROELSHICH 1T 3 EEOERBRY

HoTNE ETO & ECH &%

#BOERL1 138680 10326

BORL 2 138513 10666

oL 3 135403 10497

%RSD 1.34% 1.62 %

Sample ETO Met.. ETO Results Qualifier (44.0 -> 14.0) R..
(O Data File Type ez, Acq. Date-Time Dil. | Exp. Conc. RT Resp Calc. Conc. | Final Conc. | Accuracy Ratio
|

| @ ¥ Black Pepper Pawder Blank.D Sample 6/29/2022 2:54 PM 10 6.150 13302 0.0000 0.0000 05
| Matrix rep 50 ppb-1.D Sample 71/202211:33AM 1.0 6.159 138680 49.0454  49.0434 0.6
| Matrix rep 50 ppb-2.D0 Sample 71/202212:04 PM 1.0 6.164 138513 489783 489783 0.7
| Matrix rep 50 ppb-3.0 Sample 7112022 12:35PM 1.0 6.159 135403 476530 47.6530 0.7
| Black pepper powder spikeL1.D Sample 6/29/2022 6:46 PM 10 6.155 46096 9.5991 9.5991 08
| Black pepper powderspike L2D Sample 6/29/20227:17PM 10 6.164 133516 46.8488 468488 08
| O Blank-5.D Sample 6/30/2022 2:01 PM 10 6.5%4 0

ETO recovery at 10 ppb spike level (L1) = 95.99%
ETO recovery at 50 ppb spike level (L2) = 93.68%

9. 21237 ® ETO OEINE

Sample ECH Met. ECH Results Qualifier (82.0 > 31.0) R
@ ‘ i ‘ Data File Type Le‘ve, Acq. Date-Time Dil. | Exp. Conc RT ‘ Resp. ‘ Calc. Conc ‘ Final Cone. | Accuracy Ratio

L @ ¥ Black Pepper Powder Blank.D Sample 6/29/2022 2:54 PM 1.0 11.129 506 0.3023 0.3023
| Matrix rep 50 ppb-1.D Sample 71/2022 11:33 AM 1.0 11141 10326 56.1635  56.1635 38
| Matrix rep 50 ppb2.D Sample 701/2022 12:04 PM 1.0 11.145 10666 56.0945  56.045 306
| Matrix rep 50 ppb-3.D Sample 701/202212:35PM 10 14 10497 571366  57.1366 310
L Black pepper powder spike L1.D Sample 6/29/2022 6:46 PM 1.0 11183 2314 10.5894 10.5804 329
L Black pepper powder spike L2.D Sample 6/29/2022 7:17PM 1.0 11.145 9507 51.5020 51.5020 333
| @ ¥ Blank5D Sample 6/30/2022 2:01PM 1.0

ECH recovery at 10 ppb spike level (L1) = 100.6%
ECH recovery at 50 ppb spike level (L2) = 103%

B 10. 2323790 ECH Bl



Sample ETO Met... ETO Results Qualifier (44.0 -» 14.0) R
) ‘ v ‘ Data File ‘ Type | Level ‘ Acq. Date-Time 7| Dil. | Exp. Conc. RT Resp Calc. Conc. | Final Conc |Accuracy Ratio
@ ¥ SesameBlank.D Sample 7/1/2022 6:30 PM 1.0 6.137 9652 1.8699 1.8699 0.7
D Sesame_MCC-1_5ppb.D Cal 1 7/1/2022 8:20 PM 10 5.0000 6.133 20620 5.6913 56913 1138 09
B Sesame_MCC-2_10 ppb.D Cal 2 7/1/2022 9:03 PM 1.0 10.0000 6.133 33932 10.3295 10.3295 1033 07
B Sesame_MCC-3_25 ppb.D Cal 3 7/1/2022 9:46 PM 1.0{ 250000 6.137 71518 234253 234253 937 1.0
B Sesame_MCC~4_50 ppb.D Cal 4 7/1/202210:18 PM 1.0{ 50.0000 6.137 125171 421194 421194 8.2 07
B Sesame_MCC-5_125ppb.D Cal 5 7/1/2022 10:49 PM 1.0{ 125.0000 6.137 374278 128.9138 128.913% 103.1 07
B Sesame_MCC-6_250 ppb.D Cal 6 7/1(202211:20PM 1.0{ 250.0000 6.137 734778 2545206 254.5206 101.8 07
B Sesame spike_L1.D Sample 7/2(202212:23 AM 10 6.137 32260 9.7470 9.7470 08
B Sesame spke_2D Sample 7/2(202212:54 AM 1.0 6.137 120763 40.5833 40.5833 07
ETO recovery at 10 ppb spike level (L1) = 97.47%
ETO recovery at 50 ppb spike level (L2) = 81.17%
B 11. I<@EFHD ETO DELE
Sample ECH Met_ ECH Results Qualifier (32.0 = 31.0) R
@ ‘ \d | Data File | Type ‘ Level | Acq. Date-Time 7| Dil. |Exp. Conc. RT Resp. Calc. Conc. | Final Conc. | Accuracy Ratio
@ ¥ SesameBlankD Sample 7/1/2022 6:30 PM 1.0
D Sesame_MCC-1_5ppb.D Cal 1 712022 8:20 PM 1.0 5.0000 11.133 1325 5.1968 51968 1039 412
B Sesame_MCC-2_10ppb.D Cal 2 7/1/2022 9:03 PM 1.0{ 10.0000 11.141 2783 109138 109138 1091 30.4
B Sesame_MCC-3_25ppb D Cal 3 7[1/2022 :46 PM 1.0{ 250000 11141 6053 237354 237394 95.0 M7
B Sesame_MCC-4_50 ppb.D Cal 4 712022 10:18 PM 1.0 50.0000 11.145 11413 44.7597 447597 895 310
B Sesame_MCC-5_125 ppb.D Cal 5 7[1/202210:49 PM 1.0 125.0000 11.145 31701 1243245 1243245 99.5 332
| Sesame_MCC-6_250 ppb.D Cal 6 71/202211:20PM 1.0 250.0000 11.141 64121 2514714 2514714 1006 314
B Sesame spike_L1.D Sample 12/202212:23 AM 1.0 11.149 2656 10.4150 10.4150 314
B Sesamespike_L 2D Sample 7/2/202212:54 AM 1.0 11.149 10857 42.9728 42,9728 304

ECH recovery at 10 ppb spike level (L1) = 104.1%
ECH recovery at 50 ppb spike level (L2) = 85.94%

12. AYEFHD ECH DB

Lt BE XK

EO2auBL0INEFFUTILAD ETO & ECH OO =8I, 1. Zhang, J.; Zhang, Y. Determination of Ethylene Oxide
ETEFERXVYRERELE LI, COFATIEY > TIL% PALS and Ethylene Chlorohydrin in Medical Devices Using the
NYRZIR=ZY VTS TEHFNIET D0 TOTILFNEDNREIC R Agilent 8890 GC and 7697A Headspace Sampler. Agilent
DET, TRV IZEEDSWH > I)LAE M) Z)LEER GC/MS > Technologies application note, publication number
TLIZEBALBW D, EFRMOEFERDABICAELET, COXVYRD 5994-2183EN, 2020.

LOQ 3, AXREF ERAZaVTYTILTIE Sng/g THBC EATRENT 2. Fully Automated Cryogen-Free Analysis of Ethylene Oxide
WETo RI22TTVTILRIC 50 ng/g DRETA/NT LA ETO & and 2-Chloroethanol in Contaminated Sesame Seeds Using
ECH % 3B DR LA LIz CA BREOBVERNESNE LT, Headspace—Trap with Multi-Step Enrichment (MSE) GC—MS.

21230 M)y IR IVBEFIR)vIRICEWVWT, 10 ng/g H&KT
50 ng/g DRNATRELNILTENLBINEAIFESNE LT, ULED
ZEhB. MELANILD ETO ¥ ECH ZHRICERT > TILDIL—F>
PIBICHESNICAXVYYROBRAMD. COT7 TV r—o3>y/—k

Markes International application note 281.

3. EU Reference Laboratories for Residues of Pesticides,
European Commission. EURL-SRM Analytical Observations
Report. Analysis of Ethylene Oxide and its Metabolite

TEIHINELT
2-Chloroethanol by the QuOil or the QUEChERS Method and
GC-MS/MS. Version 1.1, December 2020. https://www.eurl-
R—LX—=2 pesticides.eu/library/docs/srm/EurlSrm_Observation_EO_
www.agilent.com/chem/jp V1.pdf.
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