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FER AR GCMS-TQ8050 1Y 454 MRM Y MAE = 174650,

XA UC BN ERNREER. BRETIZAFER
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REREIFRPEERRNTEY . BEEERKFE
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B EHES T FHSIEEERIEE (HRGC/HRMS)
IR P BRERER Dioxins B EZ—,
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BHFIZFREE S, MEEK, BATETHEAS
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=EMRAFSRREUERNEN, KE. £E. BFEE
B WG EH BT Dioxins BIFEEAEM A,

5378 GCMS-TQ8050 3R A T #FimsxAe M =SF1 3 Fhpek
BRR, KT XRNEEMT, FRETHAMS
ek, A THRE I ESHREEKES—, &Y

FI A & GCMS-TQ8050 454 Smart MRM T 8E R 7 Y
T3 PCDD/Fs (N1 75 7%, FFXSERREEmEET T4
m, HERSEHHSEEE
HRMS)

| SRR R (HRGC/
SNERB BRI N—EE.

53#GCMS-TQ8050

W RS
1.1 35

PCDD/Fs ¥R & 5 & "C #5718 B £ & W x4 B M B 3 E Cambridge Isotope Laboratories # /il & X Wellington

Laboratories,

1.2 #E BTN E

TR R A BTAME T AE T EPA method 1613B™ FF#{TiE Y B2, HEMZEBRANNEAFIZEE (ASE) 7%, 1k
KR/ WE SEREFNEMRAT. HERIFEEBIINA 1°C FRCZERAAR (1613-LCS), B HFHIAIN PC FRicH#E

MAR (1613-18),
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1.3 (LR85

RO R ARE GCMS-TQ8050, F* 1 2 GC-MS/MS BB &, PCDD/Fs 4rH) MRM 5% 5 i#
#IMRM Bzt b TR, E—MFIHRUSEKEN~YEFEMIEERE, FHB MRM WEXSE B 50 EME] Smart
MRM ##EEE, E3Z MRM A{XEE773% (LBl 1), 1% MRM FikFETEMAY 17 F PCDD/Fs R H “C #RiCEIE WAR
HEER N AENIGEE FANE =BT, FaH&EFINEERE (dwell time), ANEBENRET B EE
g fHyIERY (2,3,7,8-TCDD/F, 10 fg/ul), R RGEMER M, REFH 2,3,7,8-TCDD/F FIFF BT EIGINZE 0.35 s;
ARESATR L EMERREREE 1.1s, & "CHRCRAAE MR 2,3,7,8-TCDD/F B3 BB a5 D & 0.2 s,
PCDD/Fs EZR 471 "C #RE NARAIR BRI K% MRM &% B I 2.
1.4 GCMS A RRFAF

SAREKM &
BiHE. DB-5MS (60 m x 250 pum x 0.25 pm) ST FR, Bl

HREOIR: RNomdE BFREERE. 250°C
HEAEARR. 2 ne 0O; S, 270°C

S E#E: 300 kPa (2 min) &R, MRM Rt
PEAERTIE] ;. 1 min CID&. &5
HAEERE, 290 °C Q1 ¥%&K; Unit
BREAFERTER: 150 oC (3 min)—(20 oC/min) Q3 43¥#&K; Unit
—230 °C (18 min)—(5 oC/min) KEFH: 250 uA
—235 0oC (10 min)—(4 oC/min) TEERETE]. 1.1 sec
—320 oC (1 min) CID |J%£/1: 150 kPa

FEHIR BRI NEEHE: 1.6kV

JRE. 1.03 mL/min

Actual messuring range of each compounds Estimated time of peak slution
0020.0021.0022.0023 002400250026 0027 .0028 0029.0030.0031.0032.0083.0034 00350036 0087 0032.0039 .0040.0041 00420043 0044 .0045.0048 0047 .0048.0045.0050.0051.0052..0063 . 0054.0055 .0058. 0067 .0058.0059,

1: C13-23,7,6-TCDF (1355 ms)
§ 2 237MCDF (1360 ms)
3 c13-1234-mnﬁ (1360 ms)
4.C132378TC0D (1360 ms)
5:2,37,8-TCDD ( 136.0, ms) | s s |
6:C13-123,7,6-PeCDF_(273.5 ms) M
7:1,237.8PeCOF (2735 ms) : |
8 ms.zsuwecw (136u m)
i9 23,478 PeCDF (1360 ms) :
10 ma-wzwa-Pr,DD (136u m)
11:1,237,8PC0D (1360ms) |
1201312347 8-HxCOF (2735 ms)
|13 12347 8HxCDF (2735 ms)
14 C‘\SJ,Z,S,S,?,&HX[‘,DF (2735 ms)
15.1236,78HxCDF (2735 ms) b
161 C13-2,3,46,7,8-HXCOF [BDSms)
i 17 :2,3,46,7,8-HxCDF (905 ms)
18 C‘\SJ,Z,S,A,?,&HXCDD (900 ms)
| 19:123478HxCOD (90.0 ms)
20:€13-12,367,8-HxCOD (90.0 ms),
21:1,2,3678HKCDD (90.0 ms)
2: mm,z,a.‘r.s,&chnD (500 ms}
{ 23:1237,89-HxCDD (90.0 ms)
24 c1 31.237,88-HXCDF (900 ms)
25 1,2,3,7,33er,DF (BDD rrs)
| 28:013-12,34678-HpCOF (273R ms) d
|| 27:1234878HpCOF (2735 ms) |
281 C13-1,23,4,67,8-HpCDD (136.0 ms)
| 29 12,3457,8HpCDD (136ﬂma,‘
30131234789 HpCDF (1380 ms)
El BB—HpCDF (1380 ms),
! {22 C1}0CDD (1320 ms) :
kS OCDD (1820 ms)
34:0CDF (1815 ms) I,

Bl XFSmart MRMINREEE ST FIPCDD/FsE &R #IMRM B xﬂx’fﬁﬁ%
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S WARIEY) RERE R BT-FYETT  CEV)  BRBET-FYETT CEV)
1 13C-2,3,7,8-TCDF 26.572 315.90>251.90 31 317.90>253.90 31
2 2,3,7,8-TCDF 26.597 303.90>240.90 31 305.90>242.90 31
3 13C-1,2,3,4-TCDD 26.857 331.90>267.90 25 333.90>269.90 25
4 13C-2,3,7,8-TCDD 27.749 331.90>267.90 25 333.90>269.90 25
5 2,3,7,8-TCDD 27.807 319.90>256.90 25 321.90>258.90 25
6 13C-1,2,3,7,8-PeCDF 35.283 351.90>287.90 34 349.90>285.90 34
7 1,2,3,7,8-PeCDF 35312 339.90>276.90 34 337.90>274.90 34
8 13C-2,3,4,7,8-PeCDF 38.217 351.90>287.90 37 349.90>285.90 37
9 2,3,4,7,8-PeCDF 38.276 339.90>276.90 37 337.90>274.90 37
10 13C-1,2,3,7,8-PeCDD 39.103 367.90>303.90 25 365.90>301.90 25
11 1,2,3,7,8-PeCDD 39.125 355.90>292.90 25 353.90>290.90 25
12 13C-1,2,3,4,7,8-HxCDF 45.332 385.80>321.90 37 387.80>323.90 37
13 1,2,3,4,7,8-HxCDF 45.361 373.80>310.90 37 375.80>312.90 37
14 13C-1,2,3,6,7,8-HxCDF 45.594 385.80>321.90 37 387.80>323.90 37
15 1,2,3,6,7,8-HxCDF 45.609 373.80>310.90 37 375.80>312.90 37
16 13C-2,3,4,6,7,8-HxCDF 46.825 385.80>321.90 37 387.80>323.90 37
17 2,3,4,6,7,8-HxCDF 46.836 373.80>310.90 37 375.80>312.90 37
18 13C-1,2,3,4,7,8-HxCDD 47.204 401.80>337.90 25 403.80>339.80 25
19 1,2,3,4,7,8-HxCDD 47.205 389.80>326.90 25 391.80>328.80 25

20 13C-1,2,3,6,7,8-HxCDD 47.418 401.80>337.90 25 403.80>339.80 25
21 1,2,3,6,7,8-HxCDD 47.427 389.80>326.90 25 391.80>328.80 25
22 13C-1,2,3,7,8,9-HxCDD 47.890 401.80>337.90 25 403.80>339.80 25
23 1,2,3,7,8,9-HxCDD 47.919 389.80>326.90 25 391.80>328.80 25
24 13C-1,2,3,7,8,9-HXxCDF 48.452 385.80>321.90 34 387.80>323.90 34
25 1,2,3,7,8,9-HxCDF 48.541 373.80>310.90 34 375.80>312.90 34
26 13C-1,2,3,4,6,7,8-HpCDF 51214 419.80>355.80 37 421.80>357.80 37
27 1,2,3,4,6,7,8-HpCDF 51.230 407.80>344.80 37 409.80>346.80 37
28 13C-1,2,3,4,6,7,8-HpCDD  53.068 435.80>371.80 25 437.80>373.80 25
29 1,2,3,4,6,7,8-HpCDD 53.084 423.80>360.80 25 425.80>362.80 25
30 C-1,2,3,4,7,8,9-HpCDF ~ 53.848 419.80>355.80 37 421.80>357.80 37
31 1,2,3,4,7,8,9-HpCDF 53.867 407.80>344.80 37 409.80>346.80 37
32 3C-0CDD 57.454 469.70>405.80 25 471.70>407.80 25
33 OCDD 57.464 457.70>394.80 25 459.70>396.80 25
34 OCDF 57.687 441.70>378.80 34 443.70>380.80 34

H
2.1 B

2 72 17 # PCDD/Fs RAMMDHTREEIERE (EPA 1613-CS3), USRI EIITT 60 min,
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K2 PCDD/Fs (10-100 pg/uL)GREE % I(EPA1613 CS3), méﬂgsn‘r“a;h%%

2.2 LM EE

X F EPA-1613CVS &7l (CSL,CS0.5,CS1-CS4) HIfEtREMZ . TRESKHIEEN 1 uL. ATELEYERESEE
W (%: 0.1-40 ng/ml (TCDD)) Zk1448% %L R>>0.999, 17 i PCDD/Fs B &R ¥HIFIIHEF R K F W3 3. B 3-5 9
BIFIZET 2,3,7,8-TCDD, 2,3,7,8-TCDF #1 1,2,3,7,8-PeCDD HIFRIE 4%k

33 PCDD/FsHERIZ AR R B L JRA ML E T

e LMERATE R’ S RF RF %RSD
2,3,7,8-TCDD Y = 1.1344X + 2.708327¢-003 0.9994 1.32 11.5
1,2,3,7,8-PeCDD Y =0.9919633X + 1.230142¢-002 0.9992 1.10 5.5
1,2,3,4,7,8-HxCDD Y = 1.03673X + 3.009931¢-003 1.0000 1.09 4.2
1,2,3,6,7,8-HxCDD Y = 1.02256X - 1.3048¢-003 0.9999 1.06 7.1
1,2,3,7,8,9-HxCDD Y = 1.02393X - 1.378672¢-002 0.9987 0.99 7.6
1,2,3,4,6,7,8-HpCDD Y =0.9479387X + 2.145782¢-002 0.9979 1.15 9.2
0CDD Y =0.9942801X + 9.678293¢-003 0.9997 1.10 6.1
2,3,7,8-TCDF Y = 1.089904X + 2.212659¢-003 0.9995 1.19 45
1,2,3,7,8-PeCDF Y =0.9938926X + 9.222148¢-003 0.9997 1.08 4.5
2,3,4,7,8-PeCDF Y = 1.006096X + 1.239982¢-002 0.9995 1.12 6.6
1,2,3,4,7,8-HxCDF Y =0.9915336X + 2.928402¢-003 1.0000 1.08 7.1
1,2,3,6,7,8-HxCDF Y =0.9722466X + 5.713008¢-003 0.9999 1.06 6.8
2.,3,4,6,7,8-HxCDF Y =0.9473578X + 1.432298¢-002 0.9994 1.11 8.6
1,2,3,7,8,9-HxCDF Y =1.013798X - 5.043215¢-003 0.9997 0.99 4.7
1,2,3,4,6,7,8-HpCDF Y = 1.050944X + 3.74009¢-003 1.0000 1.13 5.7
1,2,3,4,7,8,9-HpCDF Y = 1.042322X + 3.703036¢-003 1.0000 1.12 5.0

OCDF Y =1.188512X + 9.885828e-003 0.9997 1.30 7.1




R S

SHIMADZU
Excellence in Science

=1 I!Nl 3 2 T083279—003
E'2 = 0.9
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3

22 | C13-1,2.378,8-HkCDD
23 | 1,2.3.7.8.0-HxCOD

24 | C13-12.3,7.8,8-HYCDF
123,78 9HCOF

2R 0121934 A 7 RHAONE |

E3 2,3,7,8-TCDDHY6 S & M4 S RO B2 & -9 R R 1

°
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€13-12,341CDD

C1323787CDD

23,78-TCDD

C13-12,3,7,8-PeCOF
37

14 | ©13-1,2,3,6,7,8-HxCDF
1,23,6.7,8-HXCDF.
8-HKCDF

17 | 234,678 HxCDF |
18 | C13-1.2,3,4.7,8-HxCOD
19 | 1,2.3,47,8-HXC0D

20 | C13-12,3,6.7,8-HXCDD
21 | 1.236.7.8 HxCOD

23 | 1.23.7.8.9-HxC0D
24 | C13-1,2.3,7 8,9-HxCDF

g e - — 25 | 1,23.7.8.9-HxCOF
0.55 0.30 015 0.20 0.25 0.30 0.35 1T SR 10171924 A 7 R AnANE

B4 2,3,7,8-TCDFARY6 ML ML SR L X EI e B

mRL ¥ -0 s 1z ™ ]
2 k = 09906215 — -~
. ) T |C132376-TC0F
%g 233] 2 |2378-TCDF
e 3_|C13-12347C0D
IS RF : 1.099833 4 |c13-2378-TCOD
e KF 5D - 0.0801764 5_|227.87CDD
: f7 406 6. drease G| C13-12,37,8-PeCDF
7_|1,23,78PeCOF
l 8| C13-2.3.4.78-PeCDF
9 |2.3478PeCOF

123478+HXCDF
€13-12.36,7,8-HxCDF

T

0,90 0.55 0.50 0.75 1.bo 1.%5 150 1.5 Tee

PR | A11A4 52 4 87 ALinenE

El5 1,2,3,7,8-PeCDDAY6 R MU AR T L K EAI R R 1

23 REUETEE
HEER GC-MS/MS TS FER RN REUE, 5 EPA-1613CS1 AR RREE 50 £ (10 fg/uL 2,3,7,8-TCDD),
HHEEH 2 uL, BPZEHFEE A 20 fg, PCDD/Fs FZ YA MRM DT REEIEEE 6,
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337.90>274.90 7.90:274.90
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0.2 T T — B B e e e I PR ARA A — T
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13 17 |25
254 I
|
al |
— — — — — — R e — :
S 30.0 325 35.0 375 40.0 425 45.0 50.0 525 55.0 575
25
02 — — — — —— B S B e
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] 27
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1235036080
50 425.40>362.80
29
25
——— — — — s : ——— : R LA e
(xl00) 275 30.0 325 35.0 375 40.0 42.5 45.0 47.5 500 525 55.0 575
7577039480
459.70>396.80
5.0 33
0.3 3 —— —— —— —— T T T T e i —
o 3 30.0 325 35.0 375 40.0 425 45.0 475 50.0 525 55.0 575 60.0
(x100)
441.70>378.80
443.70>3§0.80
5.0 34
0.3 — T L S o e B e TS B o B e S L
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2AERMER

&6 PCDD/FsEIZE4(10-100 fg/uL, 2uL #HHEAEFR) FIMRM A R ERIEE

x: ATIESKRALEYS IR 2

¥#HE 50 f5HY EPA-1613CS1(10 fg/uL, 2,3,7,8-TCDD) 25117 H WA E B, FRUBMNNER EFTRE
Mo BAZELHARE 40K, REELEHEE 3R, Hit 12K, EERTUNERIE 7, 17 7 PCOD/Fs FIRY 53
C HRIC MR WFRAYIETER RSD #/NF 20%( A 7), REBIUFRWENES HATREHIRLTF .
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25%

® Native compound

H | abeled compound
20%

15%

10%
5% ‘ ‘
0%

S AV AT AY ¥ Y %Qlooé,\ooo o «“’ ¥ « ooo

Peak area RSD

< & b oY o AT oY AN & s Qr ’\
AUPS PSSP L L D Q o2°
/\ /\(b /\cp r\:l’ r\{l’ q:::’ r\{:l’ qj«b q:? '\ N /\cb \"[, "1, "L q,
q? o NYONY R NS
'L q/ '1/

&7 PCDD/Fs5 CHRCRII R NAREEIRAEI M (n=12)

2.5 SEpREESR T

TEMRZIAER, AERNSHEEEEG T2 AT GC-MS/MS 1 HRGC/HRMS &34, B 8 2 HiE
& PCDD/Fs FZ&#7H) GC-MS/MS F1 HRGC/HRMS #&MZERXTEE, 7 GC-MS/MS Byt MIZER 1, 18R PCDD/Fs
HEMEEE (TEQ) 4 0.47 pg WHO-TEQ2005/g ; T HRGC/HRMS HYIZE R+, Lt PCDD/Fs NEMHELE
(TEQ) 524 0.54 pg WHO-TEQ2005/g ZZ+8%{RZE RD<15%, 38 GC-MS/MS 5 HRGC/HRMS M HTEREB R
FI—E.

14
m== GC-MS/MS (n=6)
== HRGC/HRMS

% 12

‘o

210

2

o 4

©
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c 2

(@]

: ‘ “

O b T --I- I- T

K 007 0e” o oo’ O P L L€ d
@ R0 X X X T RN NS I SIS
A?,%%,9,%,%,% .9 ,% 9 O LY LY O,
oy AY AT AP AT AT 2 AT o 0t AP AP AT o AT
A2 o b b oY oY AT o A 2 ko AT o
'\f:l,« q,rp« q/r:_,a Q:b\ ‘b?“ q/rp\ ‘b?‘\ fb?“ '\ry q{rp« "'b q/r;,« ?‘,
MR 9 N g INAEN RN, \rﬁ"

E8 TIEHPCDD/FsEIRYEIGC-MS/MSFIHRMSHE 45 SR 3t b
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H Fig

5% GCMS-TQ8050 R LREWS LIS L PCDD/Fs MBI EMER DT, ZHTERERENREE, R
FHSMMEIN M. IEFEEREDITETR, GC-MS/MS 8E83k1E 5 HRGC/HRMS HEE—BHDTER, R
GCMS-TQ8050 BESZSLINN LI PJRE PCDD/Fs HY/MTAel.
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