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W OE: B8 2 EA R R o PR SOE (OR - 5 40 G ST VA R K ) h RS K TR
£ S 7K (dioxin-like polychlorinated biphenyls, DL-PCBs)f4r#i ik . F53k  ARSh &N E FI A B (PR IE 2
Bi: — AN BE=20:40:40, V:V:V) | IRILEERI AL . 4 A 3l ZIEsq b R, nliliE 2 @R A5 =
WEFE / 2548 2R FF L (polychlorinated dibenzo-p-dioxins, dibenzofurans, PCDD/Fs), —MEHIS L GIKIERY
AL, WAEE EAL T RAIEG RN IREE 2. S48 1A PCDD/Fs A H RN 0.016~0.106 ng/kg,
DL-PCBs 4 HiBR 4 0.036~0.252 ng/kg; 4 A PCDD/Fs {4 Hi R4 0.052~0.158 ng/kg, DL-PCBs [F)46; Hi BR Ky
0.138~0.596 ng/kg. KM% A PCDD/Fs, DL-PCBs B V-3 A 5k 62.0%~103.8% . 76.7%~93.5%; #H
X AR HEAR 22 93 5 R 6.7%~25.7% . 9.8%~22.6%; KIfl#F< N PCDD/Fs. DL-PCBs -5 [al i % 43 51
56.8%~84.8% . 60.9%~90.9%; MIXTARIEMZE D5 8.4%~25.8%. 12.6%~24.1%. G AHFRESLFIER
B . T/, AR AL E ARSI T

KRR FMERR m PG, SRR TS K

Determination of dioxins and their analogues in hairy crabs by isotope
dilution high resolution gas chromatography and high
resolution mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of dioxins and dioxin-like polychlorinated
biphenyls (DL-PCBs) in hairy crabs by isotope dilution high resolution gas chromatography-high resolution magnetic

mass spectrometry. Methods Samples were extracted with accelerated solvent (acetone:hexane:dichlo

ESWE: HC0EFRIN H (2020HK205, 2019HK118), VLI BAA L T S 6 & 3 R(BE2019393-3) . 74 5Tl XA I H (2020KT16)
Fund: Supported by Scientific Research Project of General Administration of Customs (2020HK205, 2019HK118), Jiangsu Province Modern
Agriculture Key Research and Development Program (BE2019393-3), and Scientific Research Project of Nanjing General Administration of Customs
(2020KJ16)

BIEIERE: T, WACTARRE, FUWIR I R RN . SRR . ik TP A F YU I . E-mail: 45467447@qq.com
*Corresponding author: SHEN Wei-Jian, Senior Engineer, Animal Plant and Food Inspection Center, Nanjing Customs, No.39, Chuangzhi Road,
Jianye District, Nanjing 210019, China. E-mail: 45467447@qq.com



%510 3]

Eogr, S [ B R R 2B O - 3 WA BT R I S A T rh S e )

4143

romethane=20:40:40, V:V:V), initially purified by acidified silica gel, and purified by automatic dioxin purification
system. The purification of polychlorinated dibenzo-p-dioxins, dibenzofurans (PCDD/FS) and purification liquid of
dioxin polychlorinated biphenyls were collected. After concentration, the purged liquor was analyzed on the machine.
Isotope dilution internal standard method was used for quantification. Results The limits of detection of PCDD/FS
in white meat were 0.016-0.106 ng/kg, and the limits of detection of DL-PCBs were 0.036-0.252 ng/kg. The limits of
detection of PCDD/FS in brown meat were 0.052-0.158 ng/kg, and the limits of detection of DL-PCBs were
0.138-0.596ng/kg. The average recoveries of PCDD/FS and DL-PCBs in white meat of hairy crab were
62.0%—103.8% and 76.7%-93.5%, respectively. The relative standard deviations were 7.0%—25.7% and 9.8%—22.6%,
respectively. The average recoveries of PCDD/FS and DL-PCBs in brown meat of hairy crab were 56.8%—-84.8% and
60.9%-90.9%, respectively. The relative standard deviations were 8.4%-23.7% and 12.6%-24.1%, respectively.
Conclusion The method established in this study has high sensitivity and low interference, and can meet the needs
of detection at home and abroad.

KEY WORDS: isotope dilution; high resolution gas chromatography; high resolution mass spectrometry; hairy

crabs; dioxins
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TERERERA G YR 2 A I CER R/ 2 A
7K I kw2 1k & ¥ 19 B R (polychlorinated  dibenzo
-p-dioxins, dibenzofurans, PCDD/Fs). %JSfb &2 —2KAE
HRRE RIEMEAL G, B R APE, BeE A
F Al A 2SR 2 U T ERRAL A AR AR T
BAE H AU B, B A, g 2,3,7.8 7
li ol S U G [ 260 B e ek, 36 17 F0L
2% 57K (polychlorinated biphenyls, PCBs)2&—JS IBEIE Ky
JRARHE & B AL RIVE R T M il & A s AR5 e, 3T
209 PSR SFM IR, FHd 12 AP A F 45
PCBs (2115 PCDD/Fs AL, [H It FRIX S PCBs Sy I
¥ 28 £ 4 B 2K (dioxin-like polychlorinated biphenyls,
DL-PCBs), il % #] 5 PCDD/Fs JEAT [l ),

KT 3R 5 LK 7 FR 58 7 i B SR 5
MBS, RZ R ARBERMEZ. (Hl THEIE R
TRETERAL S W A W E AR A, S LA SRS S B
R G RS ST, 2016 4E 11 H, FHEY
IRBE A B e AU K 56 SR V5 I 1% R ] A
AT e IR R 2 F O L KGR PR, 2018 4E 11
H, GIB“BZ4Z AN, 45 RR5RN 42 R K g
8 LI 40 ¢ (K PRI S R AR o X e — T
T8 A T E TR, TR W TR R, S
— 7 T T 2R O S AR .

I [ A57 28 7 8¢ 15 4 9 AR 1% - 5 0 PR o 152 1
s P A g O R R BB 1 e
BRI (T . AR A G SRR E SR AM (i
U DU IR T RS AT, LR R

A1 AR TE) 5 A 7 A 0 2 U, AEZ O A AT — 2 R R
PE, HCECE A TS W B AR A I, X T A AR b
SEFOFAE ] o PRI AT B X0 I ) 13X 28 52 209 ) £ it ik
JBE, S ) A 2R A e 0 R (T e o G B 1
JE 29 Fh TRESRA AW M TNESR 2 AR, LU AR
AL [ AL A 5K

1 MR5ERZE

1.1 AFISRER

Tracel1310-DFS S AH 3% - = 4 HEfE Bk B AL (G E
Thermo Fisher 2% 7]); ASE350 L3 17 77 25 BU{Y (35 [E Dionex
23 l); R-3 Bl 78 & AL (Bt Buchi A w]); SACS-1 4 H 3
TRERC AL R G (AE R R BH A AT R FD); 74200-70
BT R 5 (3E 1 Labeonco 24 F]); HSC-B F-sh &AM AX (1H
BRFAH R A D,

HEsE . B, NI, EHRE. IECkE. Thi(Rk
¢, S5 J. T. Baker A wl); BifR . Jo/KBLRREN(HEZe4t,
2R AL R A BR 2 ) ), A Pk e (R R s 2 W), i
FHRTHIE C e & H Be=1:1(V:V)THBE 2 ¥k, IF7E 180°CF
F/HE 1 by BRME R R e IR AR I BTt o 1:2 BE s
4 [ 3 hESOSH bR (EE FMS A F).

PCDD/Fs #5 #E % W 1613CVS(0.1~2000 ng/mL) .
PCDD/Fs [AlfZRBUNAR 1613LCS(100 ng/mL), PCDD/Fs
[T 2 R R 16131SS(200 ng/mL). PCDD/Fs [tz s
bR #E % W (40~400 ng/mL) . DL-PCBs #p #E ¥ Wi
WPCVS(0.1~800 ng/mL). DL-PCBs [f] {3 25 & BN k% (100
ng/mL), DL-PCBs [l Zi#f A M 475(100 ng/mL), DL-PCBs
RIS A 5 FR ME VA R (2000 ng/mL)(3E [ Wellingon 23 7).

HARGEEERE SORIE T4 . il . L N L R
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M H R LS | T T LK R ) T A B TR i (6%
TEWLPY . MRS A RE S (LY, A7E 5L 0T
WEHEOL, 20 CCRURGEAE, B RIS B IR
1.2 #HmETE
121 # R

FREL 10.00 gCR§HAZE 0.01 g) K IIEERE S TRk, fn
NG ERER L, BT FEREA 66 mL ZERGHH, A
PCDD/Fs [f{i7 Z $2 B A #R(100 ng/mL) . DL-PCBs [F]{i & 2

BUAFR(100 ng/mL)4S 5 L, FH T35 70 A% U7 2% B
W ZE U
122 % 1

HBR AT 22 Rk AE 2in T, Eo ki, mit
/b Z O ARRACEERS, JEARWTRSE, HE FEA Y
TEIE o KA T K G R B, SO ISR v Ak i i
TR 5.

XG0 R F ¥ AR o PR e e 28 R A 4 IR T, A
10 mL IEC ki . i 24 [ b KRGk
T F—#4k., 2% PCDD/Fs. DL-PCBs FEHLK
i FATERG 78 R A 4 B+, FRfEH .

1.2.3 R4 BHEAf

XG0 P e Al VR A R 3l R R A RS S NS
o BERE /N, JRIRCT, TR 30 uL TR E W, A
PCDD/Fs [f] i % #EFE 4R (100 ng/mL) 5 pL, #F Bl
PCDD/Fs 43752 J5 #+ PCBs F¥EHL W 2 PCDD/Fs JEAE/N

100 RT: 28.00 - 58.00
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M, JinA DL-PCBs [Al{i R #EAEPI4R(100 ng/mL), J& 54T
DL-PCBs.

1.3 UER&FMH
1.3.1 &#4t

PCDD/Fs: {4 i #1:, DB-5MS UI(60 mx0.25 mm,
0.25 pm); BFFHE, RIS 140 °C, f/FF lmin, D)
20 °C/min HYEZHTHE R 200 °C, f£4% 1 min, L 5 °C/min
HIH A THEZE 220 °C, {f4% 16 min, L 5 °C/min AY# R T}
IR ZE 235 °C, {45 7 min, LA 5 °C/min AR TR 2 310 °C,
EHF 10 min; A F 4l He(4lF = 99.999%); i i :
1 mL/min; JEFEOVREE: 250 °C; #EFfE: 1 uL; R
AR o

DL-PCBs: {4, DB-5SMS UI (60 mx0.25 mm,
0.25 um); FFTHE, PIRIRE N 120 °C, f/£F 2min, DL
30 °C/min B R THEZ 200 °C, LA 2 °C/min (3L THE
270 °C, {53 min, P30 °C/min f#R FHE = 330 °C,
PREF 1 ming A S 4l He(4hJE = 99.999%); i i :
| mL/min; #F4EOIRAE: 290 °C; #FFER: 1 uL; HFRE =L
Ao
1.3.2 &t

HL T2 R (B HTZELE: 280 °C; i ik
BEE TR, A E ANER AT 17 B PCDD/Fs.
DL-PCBs RN, EEsET. EHETFELE 1.
PCDD/Fs. DL-PCBs HJ &0 F it E LA 1

4975 NL:
1.70E5
TIC MS
45.98
46.73 47.87 D-cs-2
458 55.16
51.74
47.11
51.08

5545
. U 4824 ||3012 L&z‘.zgﬂﬂ‘ﬁss.w W\ 55.94 5667
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#: A: PCDD/Fs,
F'1 PCDD/Fs. DL-PCBs &% T
Fig.1 Total ion chromatogram ofPCDD/Fs and DL-PCBs
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Fig.l1 Total ion chromatogram of PCDD/Fs and DL-PCBs

#&1 PCDD/Fs. DL-PCBs HIfRERE, EEEF. EMETF
Table 1 Retention time, quantitative ion,qualitative ion of PCDD/Fs and DL-PCBs

(azg?] PR 7 1 B8] /min JEHE T (m/z) E VLR T-(m/z) BN T
2,3,7,8-TCDF 32.46 305.89813 303.90108 0.1
1,2,3,7,8-PeCDF 40.25 339.85925 341.85620 0.03
2,3,4,7,8-PeCDF 41.76 339.85925 341.85620 0.3
1,2,3,4,7,8-HxCDF 46.02 373.82018 375.81723 0.1
1,2,3,6,7,8-HxCDF 46.16 373.82018 375.81723 0.1
2,3,4,6,7,8-HxCDF 46.92 373.82018 375.81723 0.1
1,2,3,7,8,9-HxCDF 48.07 373.82018 375.81723 0.01
1,2,3,4,6,7,8-HpCDF 4991 407.78121 409.77826 0.01
1,2,3,4,7,8,9-HpCDF 51.93 407.78121 409.77826 0.01
OCDF 55.68 443.73929 441.74224 0.0003
2,3,7,8-TCDD 34.01 321.89304 319.89559 1.0
1,2,3,7,8-PeCDD 42.22 355.86407 357.85112 1.0
1,2,3,4,7,8-HxCDD 47.19 389.81510 391.81215 0.1
1,2,3,6,7,8-HxCDD 47.28 389.81510 391.81215 0.1
1,2,3,7,8,9-HxCDD 47.63 389.81510 391.81215 0.1
1,2,3,4,6,7,8-HpCDD 51.25 423.77612 425.77317 0.01
OCDD 55.40 459.73420 457.73715 0.0003
PCB-77 23.67 291.91947 289.92236 0.0001
PCB-81 22.98 291.91947 289.92236 0.0003
PCB-105 27.01 327.87759 325.88049 0.00003

PCB-114 25.99 327.87759 325.88049 0.00003




4146 b A T A A %124
1)
=27 £ B ) 8] /min FE BT (/z) FE ¥ (m/z) B Y R
PCB-118 25.32 327.87759 325.88049 0.00003
PCB-123 25.03 327.87759 325.88049 0.00003
PCB-126 29.55 327.87759 325.88049 0.1
PCB-156 32.54 361.83861 359.84152 0.00003
PCB-157 32.89 361.83861 359.84152 0.00003
PCB-167 30.91 361.83861 359.84152 0.00003
PCB-169 35.55 361.83861 359.84152 0.03
PCB-189 38.33 395.79958 393.80250 0.00003
<2 2 7%h ASE $2B755%5 T PCDD/Fs 5 DL-PCBs RI[E) i Z12EN
2 #RESH AR B %

2.1 REIRLIBGEMAL
2.1.1  RIRFriEAMAL

GB 5009.205—2013 £ i % 4= E K br i £ i h 0
e KRR EE M S e ) Th R BT E A R
FRERIEE | VRO AE 0k B n i i 71 2E B (accelerate solvent
extraction, ASE). 2 FGHEHIE J& D —Fb [ A4 & o 42 BUi
7 8 3, JE R T ) 3 R W SR R o
— UK R b 4l s R T AR B, BT DA AR BURCR B, P
F RSB L, Bl T EY A YR T
JREAHT, RARKEBUAT Z I, FE3Rm &K
T YA 9 45 B3 3 % 335 ) 1 AR S B B, 4 PR UK
I 8 D 2 s AR BOAS 7043, AT S R (i fIK . ASE
R SRR B R AR 525 A 3R I
ok, SRCEE, BIRAEB L, HAHG AR AR
FET R M /N | [l e R EE BPE G A AR AT R
TREBCRE R AT o A NV R AR B A5 AR A, A
UK ASE 1ENRBUR L. AN s i x Tk it
AR AR A R TR B IR TR R R TR T TR,
il FH I O b A G e EA TSR . 25 R B0 R TR 1 e
(), ARBIF ST B PR BORE & T 0Bk b, A RE B+ B
BEFE A, SR TAEA-1E & - — 50 F %E(20:40:40, V:V:V)
VR ZE TS 764 T A5 B

A B 5 AR 5 SR i R v A R AT VR T M
J5, RAIES B - & W £:(50:50, VIR, S5ARME
VT, B R NE-IEC - & F Lt (20:40:40,
VVIVIE 2K BUA RIS ASE SEAT R 1L, S 4 38,
PCDD/Fs 5 DL-PCBs 9 [F]{3 2 $2H N A5 ) ] i 6 X5
AR, W 20 MR AR SO $E Uy TR AS 5 %R ik 47
WU T, KK T RE A AL BB R] . (R X ASE
PR BBUK R A N - I O k- = A B
(20:40:40, V:V:V), FEEORRF R ZEBOB AR 60%, R
2% 71 1500psi, $RBUREE 150 °C, m#A Tmin, #AHRIK
8min, fH¥H 3 K,

Table 2 Recoveries ofinternal standard of PCDD/FS and
DL-PCBs under 2 ASE extraction methods

EC BE- PR -1E C -

EY AL M

AR (7 I 1 . 37

13C,-2,3,7,8-TCDF 94.1 93.5 934 954
13Cy5-1,2,3,7,8-PeCDF 1046 1089 110.6 1068
13C,-2,3,4,7,8-PeCDF 1003 102.8 1045 1026
3C,-1,2,3,4,7,8-HXCDF 91.3 87.2 922 914
3C,-1,2,3,6,7,8-HXCDF 99.1 103.1  99.6 102
13C,-2,3,4,6,7,8-HXCDF 93.7 93.3 92 93.6

3C,-1,2,3,7,8,9-HXCDF 87.8 91.8 92.9 90
C,-1,2,3,4,6,7,8-HpCDF 87.9 86.1 89.3  86.5
3C,-1,2,3,4,7,8,9-HpCDF 83.4 77.2 82.6  78.4
13C1,-2,3,7,8-TCDD 90.8 91.3 98.8 942
Cy,-1,2,3,7,8-PeCDD 96.1 98.3 104 98.6
13C,-1,2,3,4,7,8-HxCDD 86.3 82.1 88.7 834
13C,-1,2,3,6,7,8-HxCDD 94.2 100.3  99.7  99.3
C1,-1,2,3,4,6,7,8-HpCDD ~ 84.8 78.1 858  78.1
C},-OCDD 69.6 62.3 76.1 64.1
'3Cy,-PCB-77 77.9 66.6 69.8  61.1
C),-PCB-81 77.4 76.7 81.0 742
13C,-PCB-105 112.7 102 111.7 1171
C,-PCB-114 108.7 932 1088  98.9
C,-PCB-118 116.1 103.4 1041 1043
13C,-PCB-123 115.9 1163 111.7 1018
13C,-PCB-126 107.4 67.3 1002 733
13C,-PCB-156 112.8 104.8 1142 116.7
13C,-PCB-157 96.9 1004  118.8 1182
13C,-PCB-167 108.7 110.5 106.8 116.8
13C),-PCB-169 82.7 86.8 73.4  84.8
13C),-PCB-189 107.7 93.3  109.6 101.2
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HRAE TR RN [E], 305 AT 4 S0 o A T 8 14 10 PR At I
1T PCDD/Fs. DL-PCBs & MlaZ o 11 Ay T8 ¥ UL
WZHZL, AR R KT (LA L 20 R e o . BT
A ) A I A A, BRI UL W S AR, R
WEERKENAR, HEAAT SR RS —
EMES, RIS ANES . BIARFIE R 33%88R
FERERE A TRI 2 ¥k, TR 4 B 3 ZEE05 b R AT
Tk . SR 33%A R ALRE ) B B 23 B A ) A
s RS g, DA A B R R AR
J1o 4 A B ZRERL R GRS S ALEERCAT | EARERAT
TG pA: BEAT BB B, T3 %] PCDD/Fs 55 DL-PCBs k5
STEREHN . AR K 4 A 3h RIS R gt
SEUZE RN, B PCDD/Fs 5 DL-PCBs [l Z 4RI
WAR T RBEM A, AL C R, w2 uom ARk
RERE, ALt JOK R BRI Mk 4 )5, i 4 B 2l S
b RGIAT N AL, A EZRIUN AR i
Sz My 45 5L W oK, PCDD/Fs & B4 (1% 7 9 [l i 3%
66.1%~92.3%, DL-PCBs #% B {& (1 F ¥ [l g & N
77.9%~95.3%, SLIGHE R R T 4T
22 FEFWIE
22.1 FiEeAEERR, TER

FILF bR 2548 40 5 K TR /Y (T PR AR A T R,
K FR R FR e T i, #4% PCDD/Fs. DL-PCBs #r
ICHE AL R IR R, #1E PCDD/Fs DL-PCBs Y [EISCK
R0 2 P AE X e 15, FRE & BORE 5 5 PCDD/Fs. DL-PCBs
FRiciERE AR AR, TR P BARb & ks . LA
3 f%{EMe L€ PCDD/Fs, DL-PCBs [y#H FR(limit of
detection, LOD), Ll 10 f5{5 W L #f € PCDD/Fs, DL-PCBs
19 5€ PR (limit of quantitation, LOQ), FEANEE L2 3.

F1 PR A BT e R AR AIE, FEE RN T
WG & AR, SRR T A MRS B SR, 5
EEIRA A, TS BUES & 8% . 535 DL-PCBs
ARG PR 5 2 S FR 4% PCDD/Fs 185, i85 B Fh B 42 4 [ 1]
Al fig & DL-PCBs 244 L5k il e 4% 2 PCDD/Fs WA
o SRR R AT 2, TN AR R TR, A BR S e
BRI o
222 HEEBRIARE P E

S BIFRBOR 8 0 A FIRE IR 2 4 1, DR A e e
NFHA FERREFAEE R 22 Bt b, N A PCDD/Fs ., DL-PCBs
AR 88 R RSO A A AR VA T, AR D I 6 R i iR A
AFIE, 185 PCDD/Fs. DL-PCBs & S{R By ints ml i
T ABXSBRUENR 2 (relative standard deviation, RSD), EAREHE
W2 40 ARRMEICRE T RL, 22 AR A BT &
T, AT RS R T BRI AR

%3 K@% $ PCDD/Fs, DL-PCBs 9 1 [R5 & & R (n=6)

Table 3 LODs and LOQsof PCDD/Fs and DL-PCBs in

crabs(n=6)
LOD/(ng/kg) LOQ/(ng/kg)

wEY
FA PR FA PR
2,3,7,8-TCDF 0.040 0.089 0.133 0.297
1,2,3,7,8-PeCDF 0.016 0.061 0.053 0.203
2,3,4,7,8-PeCDF 0.016 0.064 0.053 0.213
1,2,3,4,7,8-HxCDF 0.029 0.057 0.097 0.190
1,2,3,6,7,8-HxCDF 0.028 0.052 0.093 0.173
2,3,4,6,7,8-HxCDF 0.030 0.057 0.100 0.190
1,2,3,7,8,9-HxCDF 0.038 0.066 0.127 0.220
1,2,3,4,6,7,8-HpCDF 0.060 0.122 0.200 0.407
1,2,3,4,7,8,9-HpCDF 0.088 0.158 0.293 0.527
OCDF 0.096 0.110 0.320 0.367
2,3,7,8-TCDD 0.029 0.057 0.097 0.190
1,2,3,7,8-PeCDD 0.036 0.052 0.120 0.173
1,2,3,4,7,8-HxCDD 0.031 0.063 0.103 0.210
1,2,3,6,7,8-HxCDD 0.033 0.069 0.110 0.230
1,2,3,7,8,9-HxCDD 0.034 0.067 0.113 0.223
1,2,3,4,6,7,8-HpCDD 0.032 0.067 0.107 0.223
OCDD 0.106 0.119 0.353 0.397
PCB-77 0.236 0.317 0.787 1.057
PCB-81 0.221 0.581 0.737 1.937
PCB-105 0.189 0.441 0.630 1.470
PCB-114 0.176 0.391 0.587 1.303
PCB-118 0.169 0.419 0.563 1.397
PCB-123 0.171 0.323 0.570 1.077
PCB-126 0.252 0.302 0.840 1.007
PCB-156 0.105 0.288 0.350 0.960
PCB-157 0.108 0.596 0.360 1.987
PCB-167 0.106 0.526 0.353 1.753
PCB-169 0.130 0.226 0.433 0.753
PCB-189 0.036 0.138 0.120 0.460
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Table 4 Average recoveries and RSDs of PCDD/Fs and
DL-PCBs incrabs (n=4)

SRR
ey I Bl /% RSD/%
/(ng/mL)

A R AR R
2,3,7,8-TCDF 10 82.0 75.4 9.3 124
1,2,3,7,8-PeCDF 50 68.2 60.1 84 152
2,3,4,7,8-PeCDF 50 62.0 56.8 124 10.6
1,2,3,4,7,8-HxCDF 50 88.3 848 17.7 225
1,2,3,6,7,8-HxCDF 50 103.8 83.9 7.5 84
2,3,4,6,7,8-HxCDF 50 97.4 774 183 237
1,2,3,7,8,9-HxCDF 50 79.6 69.5 11.2 12.6
1,2,3,4,6,7,8-HpCDF 50 88.1 757 146 174
1,2,3,4,7,8,9-HpCDF 50 76.6 67.8 6.7 13.5
OCDF 100 72.3 654 193 164
2,3,7,8-TCDD 10 72.0 733 214 218
1,2,3,7,8-PeCDD 50 70.8 71.1 10.8 199
1,2,3,4,7,8-HxCDD 50 79.7 81.8 17.2 8.6
1,2,3,6,7,8- HxCDD 50 88.7 79.7 7.0 17.1
1,2,3,7,8,9- HxCDD 50 63.7 612 19.6 258
1,2,3,4,6,7,8-HpCDD 50 87.3 81.1 257 182
OCDD 100 78.5 833 231 165
PCB-77 50 93.5 909 103 145
PCB-81 50 88.3 762 159 127
PCB-105 50 81.0 77.8 22.1 20.1
PCB-114 50 79.6 80.7 132 174
PCB-118 50 78.2 78.3 184 12.6
PCB-123 50 76.7 68.6 10.7 183
PCB-126 50 93.5 62.6 226 135
PCB-156 50 82.1 743 204 19.8
PCB-157 50 82.8 82.8 169 174
PCB-167 50 84.8 80.7 9.8 158
PCB-169 50 86.4 88.0 219 13.1
PCB-189 50 77.1 609 174 24.1

2.3 ELFRMEFERINE

FI A 7 B 523 2 Y 68 NSRBI A 23 4,
FEA 45 AEEMIEFTINE . 68 A~FE S H PCDD/Fs 5
DL-PCBs ¥4 AN [E 2 AR 1, HFh [ A PCDD/Fs )4 &

41 0.024~0.53 pg/g, DL-PCBs [ & 14 0.152~1.87 pglg, #5
[N 7 PCDD/Fs [0 0.189~2.13 pg/g, DL-PCBs & &
4 0.197~4.54 pg/g. {Hili 114 PCDD/Fs 5 DL-PCBs K
B YR BRI 23 AR 45 D ERR SRR R A
EMRE 6.5 pg/g, HEIERHA TR TECRIRE,
PR RO . SEPRAE SRR IS5 SR 7T LA S, A%
PCDD/Fs 5 DL-PCBs £ tH 2 L (A I, X BT
ERRERALE WA MR E, TS i B & &
SRR T, DT S50 PG s ) 2 A

3 & i
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R R 0 B O G- 2 R TR I s L 29 il
TREIRA A Y L T NES R S IR MO Ik, % TITER
PGB R AL BRSO %, MR ALRER b 42 A 8) — g3
AL R G AL IR, A RORD TR B RPN I R T
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PEAF, AW [ N SN BRI SR o SR TASIE S S 8 ik
XRIRTE4 ., il TR WO Z8M L W L
AU AR DR S T A i, 3 68 ST L A R ot A T
SE, SRR R O LS R R, (B Y AR
FER I PR, X F 2R gL S W HAT R
Ak, BEEE TR RSEARR, W FEERA R
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