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B OE: B E IS AR IS I - R - T A R S Ak S VR AR Tk [ R S K
it H 4 B8 S Ak A7 i (short chain chlorinated paraffins, SCCPs)Hl H1%% & Ak 1 1% (medium chain chlorinated paraffins,
MCCPs)IA T itk Fask K7 EhRER R TG, INAGE SRk 1RGO 5), U@ ke/iEC
LE(1:1, VVIXT BARYIEFTZEEL(100°C . 1500 psi), WEEEERSE & (AL 9~21 min I8 R, W% E A5 L.
BER RS S - F R 00 fh 2 DR AR 4 R 3 I 2 K i R SCCPs Il MCCPs, 7 vk A6 H B 43 1
M 16.2 ng/g (n=7)F1 17.9 ng/g (n=7), 1K(50 ng/g). (100 ng/g). (500 ng/g) 3 /KK HAR R Ky
80.8%~95.2%, AHXTHRUEM 254 4.53%~8.48% o K 1% Jy i % R & Y AN TRl K 7 A i AT 43 BT, FE G h
SCCPs #l MCCPs £ i %4y 69.7%F1 63.6%, i th % #4354 24.7~2632.0 ng/g dw 1 3.88~360.00 ng/g dw.
SCCPs Fl MCCPs LEANRIZK ™ il Hh i 3 A A CAE B, Bk J52F [ f48 SCCPs LA Cyo # Cyy 32, MCCPs L Cy4 FI
Cis NE, BRFHEIEERL Cls~Cl; I, &5 ABSRESL W ERBUE S . EIUL A A s bR S, 7T
AR TR AL, 38 FH K 7 R R B A A
KGR AU EIE- A AR AL F IR AR T S s IR R ARG BERE E AE, KT
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Simultaneous determination of short and medium chain chlorinated paraffins

in aquatic products by accelerated solvent extraction-gel permeation
chromatography-gas chromatography mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of short chain
chlorinated paraffins (SCCPs) and medium chain chlorinated paraffins (MCCPs) in aquatic products by accelerated
solvent extraction-gel permeation chromatography-gas chromatography-electron capture negative ion-low resolution

mass spectrometry. Methods The aquatic product samples were freeze-dried, and then appropriate amount of
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diatomaceous earth was added into them for mixing, and then the targets were extracted by dichloromethane/n-hexane
(1:1, V:V) at 100°C and 1500 psi, and then the gel permeation chromatograph fractions were collected for 9-21 min,
and then concentrated and fixed on the machine. Results The limits of detection of SCCPs and MCCPs in aquatic
products by gas chromatography-electron capture negative chemical source-low resolution mass spectrometry were
16.2 ng/g (n=7) and 17.9 ng/g (n=7), respectively, and the spiked recoveries of the 3 levels, i.e., low (50 ng/g),
medium (100 ng/g), and high (500 ng/g), were in the range of 80.8%-95.2%, and the relative standard
deviations ranged from 4.53% to 8.48%. Different aquatic samples collected were analysed by this method, and
the detection rates of SCCPs and MCCPs in the samples were 69.7% and 63.6%, with the detection levels
ranging from 24.7 to 2632.0 ng/g dw and from 3.88 to 360.00 ng/g dw, respectively. The distribution patterns of
SCCPs and MCCPs in different aquatic products were similar, with the carbon homologues SCCPs dominated
by Cyo and C;;, MCCPs dominated by C,4 and C;s, and the chloride homologues dominated by Cls—Cl,.
Conclusion The method established in this study has high sensitivity, good reproducibility and high degree of
automation, which can effectively improve the detection efficiency, and is suitable for the detection of SCCPs
and MCCPs in aquatic products.

KEY WORDS: gas chromatography-electron capture negative chemical source-low resolution mass spectrometry;
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0 51 &

Ak 1 (chlorinated paraffins, CPs)j&—2&i A L&
BN 7 A 1 B B b AT AR, 7E Dl B ARG
JEIN T YA RO TBh R L BRI U R
P AR BE K 8 ] 4 R s E AL A 15 (Co~Cy3, short chain
chlorinated paraffins, SCCPs) . % & 1k A % (C14~Cy7,
medium chain chlorinated paraffins, MCCPs)flI K5 & LA
1#%(Cg~C30, long chain chlorinated paraffins, LCCPs), H:H,
SCCPs IR A . mIE & EBM: . AW E Sy
PET 2017 4F 5 A AT H AMEA DL G318 -ar e
IRNEY) B A Z TS . i SCCPs BRHIEH], 5
FOIRAE R BARLE MCCPs #/Eh SCCPs LM, H
1 2022 4F 1 AR B TR A A DTS P i ey
JEE RN ) A1 ) i B B

PEAESR, B CPs fEARIFREEA R I (kAL 7k
e DB S A AR R, KA Sh T CPs WA DL
WS, eI L PG AR X U P K AR
YT IERRIRRER L . BAT, REE X KLY D
CPs (R I AR DU H SR 24 e SCCPs. 7K™
mE SR TR, T E M X A T TR
MK S B JR 1Y CPs XU e 25 8 i i 4 AE AR
N B TS i) A B AE R, CPs L il B A AR A HAT 3
FATEH, J8 T4 =20 m ™, (AE K i CPs 1Y
ol AHOCHRHE, I, E Sy — e A A bR I g oK
ai H SCCPs Hil MCCPs 5 YT 1%, W4 S fb A1 B AR G
B ARE . FEIRKT P CPs 15 ek, SRR T
A RpEe e & e LA EHE X

KRBT E R, TR R AT A
ISR ok B AR S B . B R FRRBOTIA
FRECHBOA | EAIAETGEPY | s R A BUA (accelerated
solvent extraction, ASE)%, R AR ARB | 147007
FEE R R A o, PR AN SE Rt B T A 2
ASE fER—Fmai . AahbiIEAR, 3RS 3RIBCIEERR F
et AT 3 D AR MR ST ) RS SN AR, AT 2 I T3
R BEMESIH. CPs WA HE A FERA A5
[i) o DN £ 16 & A, G0 A0 €6,33% 7 (gas  chromatography,
GC) 5 H, T 346 I #% (electron capture detector, ECD)?
FE, P 1 AL 22 R - 4 T 3% 7 (electron capture negative
ion-low resolution mass spectrometry, ECNI- LRMS)?! | #iAfl
A%k (high performance liquid chromatography, HPLC)-5 PU#%
FF AT 8] B BK 573 5 (quadrupole/time of flight-tandem
mass spectrometry, Q-TOF/MS)?44: | GC-ECD 1&#1E 1R
B #AIG; HPLC-Q-TOF/MS  Z 5 ey HLRS e AT, (HVBAH
TSR A 5T B RE A IR H 5 52 B i, XTRE Sl A 7
SRR M, GC-ECNI-MS Xt CPs S 1 72 %
s HAT I s AAB IR, B3E FH T CPs A H FLAS U 437
Fe [ SV OUR R [CHE B FE S b A T HEH, A FHBE IR 15 1
3% (gel permeation chromatography, GPC)F:E& k=
BRI G-I 2 B AL, SR GC-ECNI-MS
UK, B ECRTE 62.88%~97.23%. FRE ISR IR
RIS & BAVRE I AL Z A EXT & v SCCPs #4742 B
Hfba, PR GC-ECNI-MS #F475E /b, MR e
84%~102% (AL 5 M FTAL B )y AP TEBAE B HTR A

Lo, M & —Fh B 304k ke 48 m da i o%
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T H A B E R ASE 254 GPC B F /K= Hrik
W A5 Y ) A IR R AG D ), B T A B IR, i Ak
7k HRiN HF CPs 5% B Rl B 52/, 1 %7
BB A A F B K 7= b 3 5 R % 24 5 R B AT SR B A sl ik
AEE, KRR T AT A, ATl RES LT
2, D2, MBS, FIA ASE ZIL. GPC #tfk,
GC-ECNI-LRMS # A [R] 7K 7 i o SCCPs A1 MCCPs 1%
B, KT CPs (Y5 Y ACERAHE MR AR STHE, Al
SCFRIT WA B i 2 A N A M o6 PR AR HEAR IR AR i

1 #MR5RE%

1.1 MR5RF

AWFFE T ZE, DS B SRR S AL A LT
HARANY .

3 FIORNFSG & & SCCPs FrifEfh (REATE: 51.5%.
55.5%%1 63.0%) .3 FA ] 52 5 £ MCCPs Fr i (5T 12 73 40
42.0% ., 52.0%7F1 57.0%)(f&E Dr. Ehrenstorfer GmbH /A H]);
TEMRE . ECE . Ok, EE Merck A H]); R
B CEEFEI U RBH A TD), WRBRRR | RERL . TOKBRRR
IO FTal, E 255 REE R A R |
1.2 UE5EE

7890A/5975C S (i~ H R BT I3 (35 [l LA R B
A FRZSF]); Dionex ASE 350 ‘b 7 1 4% Y (35 I R 2R
/R EHE A FD); Freestyle BEE 5 151X . Bio-Beads S-X3
BEMEEIEFE (470 mm*40 mm, SZDEPRIEE 200~400 B)(fE
LC Tech /A F]); Hei-VAP Precision ML/G3 Je¥% 7% &AL (1=
Heidolph /A 7); FreeZone 2.5 ¥ % T4 4/L(3€ [ Labconco 23
#]); MS105DU HL FRF-(RS BE 0.1 mg, MERF$I-F0H 2108
LA BRA ).

1.3 ZWIE
1.3.1 ARk o) B b

# 3 Fh SCCPs (100 ug/mL)FRUEER, 433 C 5
W B R M E Sl 50 pg/mL OVEWR, 1B NEA &R
51.5%.55.5%.63.0%H SCCPs i £ VAW . HX 51.5%F1 55.5%
[ SCCPs i % (1:1, V:V)IRA R S0 53.5%100i % 7%
W, T 55.5%F 63.0%[1 SCCPs W (1:1, V:V)IRA A
RN 59.2%MB BT

¥ 3 Bl MCCPs (100 pg/mL)bRUEIEIR, 435I HEFC ke
T B R BRI 50 pg/mL (W, BN E&E
42.0%. 52.0% ., 57.0%H) MCCPs %59 » B 42.0%F1 52.0%
) MCCPs fB&#(1:1, VIV)IR A RE BN 47.0%Mfi5 %
TR, B 52.0%7F1 57.0%[% MCCPs i #5#i(1:1, V:V)IRA
A HN 54.5%ME AR -

1.3.2  Amak 5 A FEBRALLAF
BHER: & H b/ B RE(:1, ViV), ZEBURE:

100°C; U ST: 1500 psi; FAAEBUTE]: 10 min; HIEAATE]:
5min; MEEART: 60%; WRIBTE]: 60 s; PEFFREL: 2 K,
133 BICEE &M EA

%4k Bio-Beads S-X3 BEAZ(idtE; WM &
TR ZTR-IAEE(1:1, V:V); Jiif: 5.0 mL/min; 2 17HT[A]:
30 min; WEERTE]: 9~21 min,

134 AABE#RENEH

iE 44 Aglient DB-5MS 3% (30 mx0.25 mm,
0.25 um); PERECRE: 280°C; #hkfE: 1 uL; dRFE
AR, B MAEARG B 1 mL/min; f£4
ZRIREE: 280°C; FHEMEF: 100°CHEEF 1 min, DA 15°C/min
FEFTHR R 160°C, {745 2 min; FELL 30°C/min F2FTHEE
310°C, {#FF 15 min,

FiE 25 F: B F 3k 618 T (electron capture negative
ionization, ECNI)J; & FIRIEZ: 150°C; KM WK,
Hii X P B Wil (selected ion monitoring, SIM);
PEFISEIR B ): 3 min, EPEREREFIE L.

F 1 SCCPs f1 MCCPs AR R EMERE T

Table 1 Composition and qualitative and quantitative ion of
SCCPs and MCCPs

SCCPs MCCPs

wam Ry ERER
BT AT BT BT

CioH,,Cl;s 279 277 C14H,5Cls 335 333
CioH16Clg 313 315 C14H24Clg 369 371
CoH,5Cly 347 349 Ci4Ha;5Cly 405 403
CioH14Clg 381 383 Ci4H2Clg 437 439
CoH14Cloy 415 417 Ci4H Clo 473 471
CioH2Clyo 449 451 C14H5Clyo 507 505
C1HCls 293 291 C,5H»,Cls 349 347
CiiH,5Clg 327 329 Ci5Ha6Clg 381 383
CiH,:Cl; 361 363 Ci5HasCly 415 417
CiiH,6Clg 397 395 CisHaClg 451 449
Ci1H5Clo 431 429 Ci5Hx3Clo 485 487
C1H14Clyo 463 465 CisH»Clyo 521 519
C2HyCls 307 305 Ci6H29Cls 361 363
C2H,4Clg 341 343 Ci6Ha5Clg 397 395
CoHsCly 375 377 Ci6H2:Cly 431 429
CoH,:Clg 411 409 Ci6Ha6Clg 465 463
C2H,6Cly 443 445 Ci6H5Clo 501 503
Ci2Hi5Clyo 477 479 Ci6H24Clyo 535 533
C3HxCls 323 321 Cy7H3,Cls 375 377
Ci3H,,Clg 357 355 Ci7H30Clg 409 411
Ci3H,Cly 389 391 Ci7H2Cly 443 445
Ci3HoClg 425 423 Ci7Ha5Clg 477 479
Ci3H,5Cly 459 457 Ci7H»,Clo 515 513
Ci3H7Clyo 493 491 Ci7H26Clyo 549 547
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1.3.5 #enmraz

FRUL 1.00 g LR VR THEMORE S B TR, A 1 ¢
REPE B A 5, 35 A 22 mL 2 HUbh, £ 1.3.2 k4%
PEIEEZE RS, AARBOR A 40%RR 1 ik e 1 2 AR 2%
RRIIETARY T, PRk EIEREEREE 150 mL 3900
HAERRERT. HOBROFR-FEL:, VIV)EHRZE 10 mL
T GPC L, i 1.3.3 156 SR se i th i, Uik 4
ZFIET, AARCEEAZ 200 pL, 8% 2 H AP N RS
BRI, R,

1.4 HUEEALIE

K Microsoft Excel 2016 #E478E5 1047, K H
Origin 2021 #EF74:1A .

2 HERE5HH

2.1 REEHFSMK

ASE & —BI7E i ik i i 25 A R A WL 7RG AR
HEAT B ShZEBU T TE, 20 ASE BRI EHRZ,
MNAERERIAFIZE . EBUREE | FRASZEU ] L R G IR IR
BAEAR 20 I A S o A SR P8 0 AR S AR On
PRt 50 ng/g)MISCRIABIRIUS R, A% EX 4 MHEE
HISZI, IR RTS8 5, A S kAT 1
ANZS FARESRT 3 ASTATRESRINSE, 28 FIRE S PR AR
FRFIRE S A ARV Y20,
2.1.1  FBURN &GHAC

CPs MEGHEILA Y, FEIEM Mo 550 A 77 5
AT IR . AR5 TR R ZE U R [ R
ECkE. ZEME-ESE0:1, V)X BRI ZE USRI
R, SR 1. AU AR USSR B 22 (SCCPs M
MCCPs ¥ [a] i K 68.4%7F11 64.0%), 1F 42K Z (SCCPs
F1 MCCPs -3 [E 152 Fy 81.8%F1 80.8%), AW 4i-1F T
BE(1:1, V)T A V8 790 A 41 BRI B Al 96 o 4 B 741
Bl ff ] (SCCPs Fl MCCPs - # [n] it 22 3% 99.3% F
101.6%) . 3% 15 45 B R AR A 06, ASBIFSE T fil 1 — 4
B GEAR M K IE O e, AR ARAUAE VA IR B, P TR A
FHMRR AR, TR R AR Z 00, B35S BAR i . ik,
AT IR 23 AR E o A - IE T BE(1:1, ViV),
2,12 FEURE AL

MO T, AT LA AR T 0 B SR ok g,
TN 56k 35 500 %t b 0 1 5 ot 8 0, Tl isf s YA B Uk
55 ok IR B AR AN R AR ELAE T, DT I HGE
RO AR AL AR AR L, %88 T AR E
(80, 100, 120°C)X} A AR, L5RILE 2. HH R
HURLEE (380, ZEBCCRA eI, MARBURETE 80°CHY,
SCCPs #1 MCCPs - [EICR Sy 80.9% 1 87.4%; 42HUR
FERTH R 100°CHE, HERIRCEI IR 5I3E I % 96.3%

F1103.5%; MEREUREE K 120°C, [RISCRICH] A2 K (SCCPs
1 MCCPs 34Ny 102.2%F0 98.6%) . {FL I3 ik i 25
5y FHER LAY PIEFTHIRIBOE R, T GC-MS 1)
WIS, BT R4 E ASE BIHRBUREE A 100°C,

120 -
[ Jsccps

80F I
X / T
= Or 7
=

40 |

20+

0
FEkE T T -
Fekid:1, ry)
FREE

E1 RBUAEFIXTSCCPsHIMCCPs [ TR (1) 50

Fig.1 Effects of extraction solvents on the recovery rates

of SCCPs and MCCPs
120 -
[ 1SCCPs
MCCPs I
100 ; r / 1 1
80 —F
ﬁg 60 - 7 7 7%
ey i i
= 7 7 7
40
20 +
0
80 100 120
PRI /°C

P2 JRIBUREEXFSCCPSHIMCCPs IS 15
Fig.2 Effects of extraction temperature on the recoveries
of SCCPs and MCCPs

2.1.3  #AF R A e AL

FRAS AR [A) A R, AT DA H BRI RE NS A ALY B
FIAEBOAR b, MAAEBGI R 785y, ABFITEH A 5%
ARG T, 8T A FFSZEIET (5. 10, 15 min)
NFHEBUR A, A5 R 3. MEASZEBUE ] 7 5 min
i, TR ARAL(SCCPs F1 MCCPs -2 B %% 78.1%F
82.7%); {HMEAZEIE M 10 min A2, #f 5% BIRIGICE
WA B AL, SRR 96.8%~103.8% 21, 25 (&5
LU ] B 3G, — 5 T AT A2 S B0RE SSE B i T
SRR B T A I 25 5, 55— Tt A3 i S g ik 1)
B AT F 0k ASE B ASAEBUR 8] 10 min,
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120 -
[ ]SCCPs
272 MCCPs .
100 F I T /T/
T /
0L o
s -
M‘ 60
=
=
40 -
20 +
0
5 10 15
#AS Bt ] /min

B3 A AEIRE ] % SCCPsHIMCCPs i 2 1 S
Fig.3 Effects of static extraction time on the recoveries of
SCCPs and MCCPs

2.1.4 JEIRRFA A

RIS BB 3EIM, FTLABI A Z BRI, fif3E
B NSE 4 . ARATLMFAHEAREHFEILT, ERETA
FIPEFR (L R 2 K. 3 POMZEBECR I, 4590
Bl 4, PEARECH 1R, HARY) M DGR $ 22 (SCCPs il
MCCPs -3 [B1 R A 75.2%F1 86.8%), ik F K152 784
PRI MRS 2 WA, BARY RT3 BICR A $R T 2
96.3% M 105.4%; XA 3 Wi, [EICR ToIH 8 A8 1k
(SCCPs il MCCPs - [EI N 102.6%F 103.5%), {HAE
BB IRl 25380 15 min, 2RSS 2 HEE 20 mL, SUAMHT
TR E ASE TR RECH 2 1K,

120 -~

[ ]SCCPs
7771 MCCPs T L
100 + T
I / Z;
:
of 7
RS
¥ 60 -
=
a1
40
20 b
0
1 2 3

TEFR IR

4 FEIREOSFSCCPSHIMCCPs ISR (15
Fig.4 Effects of cycle times on the recoveries of SCCPs
and MCCPs

2.2 FUERHFHRK

ARy A IR, R
BN, TR SIS Q2R B ERE 2 5 Hh BRIl i 3o

W REER 2GRS, H, AOERRREAE TR
VI NER BN - GPC BRI T 25 [AIHERRLIY S 20, AR5 55
FER/MMEARRIR BB T3 8 . APFRLE Bio-beads
S-X3 BEIE 1541 (470 mmx40 mm, 200~400 H)Aidibit, DU
BRI HE(1:1, V:V) R, % SCCPs Al MCCPs
fE GPC it i B R EA 7558 . % GPC AT 5 min 3
%, ZJ5 % 2 min EE—IR, FLl4E 20 min (9 GPC TR,
LWAREH GC-MS #EATRM . HH SCCPs i H i i) 2
13~21 min, i MCCPs i B E]J2& 9~19 min, HR4EPIE 1
T R (B 5), e T ARWFS RS 3] 9~21 min.

—a—SCCPs
—+—MCCPs

70

60 |

S W
(=) (=]
T T

[T /%

—-10 L 1 1 1 1 1 1 1 1 1 1
6 &8 10 12 14 16 18 20 22 24 26

i [E] /min

5 SCCPsHIMCCPsHIGPCiHiH 2k
Fig.5 GPC outflow curves of SCCPs and MCCPs

23 FIEEFIIE
231 SMTEE R R

Be1 3. 1B 50 pg/mL 5 FOR[E &4 & SCCPs
(51.5%. 53.5%. 55.5%. 59.2%. 63.0%)F 5 FhARE&H
B MCCPs (42.0%. 47.0%. 52.0%. 54.5%. 57.0%)%3 4%
“U3AHL RS AFIERE, $i 08 RETH 2588 H i e i vk
PEFTA0H, BIRASERR S SR (D) MRS AR bR, i 17 R F (Fa)
TP AERR, 2dlbRiE TAENZE, SCCPs 1 MCCPs £kt 1115
FFRSRIH Fa,=2.90x10°D’—1.65%10°, Fa,=3.04x10°D’—
1.58x10°, AHEZEZ() N 09541, 09614, KRS
[ = R B - 37 SR (United States Environmental Protection
Agency, USEPA)FHLE Ik B, 255 B7R, SCCPs Al
MCCPs 1746 R4 510 16.2 ng/g (n=7)F1 17.9 ng/g
(N=7)o ASBIFFEEE T ARSI 7 3k R T R o 1 I ek Y 0K
232 AFE#E

FEJFR AN (matrix  effect, ME)J& M J7 2 vERA 2 1938
PRz — o LSRN R, 7 ik AER AR A
SRELIFRON A RE IR, e EUE £ BA PR &, 40500 e o 22 B e e
TN YA R BR TR, 56134738 S R R AT R 221l
PRUERRZE o TR AR FEFSUN =G Fpr ik fh 2R AR 7
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PRIE R -1)x100%,  S[MEI<20%Ih, S35, 4
20% < |ME|<50%H, NP &ESEALN; HIMEPS0%H, hik
FEFRLN . S5 B IR, SCCPs Ml MCCPs L4348 ME 4341
H10.12%H01 11.64%, NFFEREN . FBAHANTFE b
PR AN BRRE f, SETTE AR
233 ERERIEEE

KB FFPERES, 3 BIASIIE(S0 ng/g) . H1(100 ng/g).
(500 ng/g) 3 MAF KA SCCPs Fl MCCPs FiR A
W, Hec1.3.57 )i TRTAR R, AR ERENE 6 1K,
T34 1] Wi R AR X6 A 7B 22 (relative standard deviations,
RSDs), 45903 2, 455 iR, SCCPs Ml MCCPs FJF-14 2]
Rl 80.8%~95.2%, RSDs N 4.53%~8.48%, FWiZ )y ik
R R A AT P AT

=2 WBEEMEUWSLIREER(N=6)

Table 2 Precisions and recoveries of SCCPs and MCCPs (n=6)

&Y TR FE /(ng/g) FHER/%  RSDs/%
50 80.8 6.87

SCCPs 100 85.4 6.03
500 95.2 5.78
50 88.8 8.48

MCCPs 100 87.2 6.47
500 92.7 4.53

24 EPRME@RA
24.1 # & CPs i5 #KF

FESFLT AR T RN LB T K= T 66 HHEK,
FRIABFIE BT 1) N SCCPs Fl MCCPs #HTINAE, 255,
F 3. KA SCCPs 6K 69.7%, Hk VTR A
24.7~2632.0 ng/g dw; MCCPs ¥ H %N 63.6%, HIRETLHE N

3.9~360.4 ng/g dw. Hib, 7efiita ., BRfa ., TR ekt
A At SCCPs il MCCPs., #EA6 HFE &, SCCPs 75 i fmi
AR A BE B AL, WM 2632.0 ng/g dw F
24.7 ng/g dw; MCCPs & frffm MR - B A A FI TG,
M350 360.00 ng/g dw Fl 3.88 ng/g dw. XA FIZIIRI K™
& CPs 4iit, SCCPs M S iRy I 125482 ng/g ww)>
3k 25(386 ng/g ww)>ITFHE25(370 ng/g ww)> D1 25(330 ng/g ww),
MCCPs V¥ & mfiiaiilh: k2173 ng/g ww)>IFEE2E
(65.4 ng/g ww)>1h25(44.9 ng/g ww)>D125(30.7 ng/g ww), TCits
J& SCCPs it J& MCCPs, DUZEHE G (I8 F AR &, X T 6E
S5z R I & DS B0 CPs i

5 SCERGERAR L, ABFST CPs & 15 K% g 7= i
(SCCPs: 77~8250 ng/g dw)P*™ | #) i XL 5% 25 (SCCPs:
64.9~5510 ng/g dw)P SFIEEIT. 1 (SCCPs: 74~2000 ng/g dw)!'”?
A4, {H 5 T B (SCCPS: 0.6~6.5 ng/g ww; MCCPs:
1.3~410 ng/g ww)P2FIJL SEHI X (SCCPs: 3~123 ng/g dw)P*,
242 # CPs o HF 4L

ARG CPs R A1 B L L E 6~7, FLIRlH
S AR ECBEAR AL . WP R R R BT & B, K R
SCCPs DL Cyo Ml C; HE, H C>Cy, BEMITEEN
62%~74% (T3 66%), X5 SCHERIR I 19 AR AR ik rh
FELR R R P E BB A— Y, MCCPs A Ciy 1 Cy5 1
F, H C>Cys, FIEHIXTERE R 53%~67%(F-H 58%), Fl
YIRS | 2 A T BRI AR S A 4
TAH—3 W SR T [ A1 & B, SCCPs Fil MCCPs ¥
PIE & 18 (Cls~Cly) i £, H Cls>Clg>Cly, Mt =EE A
70%~91%CEEIME R 82%), FiL AT (Cl~Clo)VFnHE 1 18]
(Cle~Clp)P g A5 AN [R], 3 AT i 2 PR R AS [ Sk 75 YL A
[l

%3 AT &K SCCPs 71 MCCPs ;557K F
Table 3 Pollution levels of SCCPs and MCCPs in commercial aquatic products

SCCPs/(ng/g dw) MCCPs/(ng/g dw)
FE RN FE B — =
bR AR 22 Fien izl AR 22
fiffl£fy 4 ND ND ND ND
gt 4 72.5~561.0 236.7+229.4 ND~43.2 15.5+20.5
iy fh 5 ND~1009.8 351.2+£570.8 ND~89.3 37.4+46.4
=Kl 6 ND ND ND ND
& 5 ND ND ND ND
o3kt 6 ND ND ND ND
Kikfa 5 24.7~2632.0 718.2+1113.3 31.4~204.0 78.7+72.3
i 3 675.9~979.7 868.1+167.2 45.5~78.1 61.9+16.3
PN 5 32.4~628.6 271.9£276.0 4.3~472 25.1£18.7
Y G 4 34.2~194.0 116.7+80.0 3.9~28.1 16.1£12.1
7 3 202.7~801.0 543.6£307.7 36.9~57.2 45.3+10.6
REIR 5 36.1~350.2 189.9+£116.7 39.2~153.6 97.2441.0
T 5 112~1153.1 594.5+441.7 10.6~56.1 25.7421.1
fife 61 6 73.7~772.8 385.7+253.4 27.3~360.4 173.4+140.3

TF: ND JgoRhi i
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F6 7Ky b H SCCPsH JFLT-(C1o~C13) FISFF(Cls~Clyo) Rl A 53 A1 PR
Fig.6 Distribution of carbon (C,-C;3) and chlorine (Cls-Clyo) congeners of SCCPs in aquatic products

7 K= P MCCPsHR I TF(C14~Ci7) FIGEUR F (Cls~Clyo) R AR 23 A1
Fig.7 Distribution of carbon (C4-C,7) and chlorine (Cls-Cl) congeners of MCCPs in aquatic products

AT FE ST T N 70 A B-5E 78 35 i Ak -5 M
0 - J T 00 2 K B e S P SR A AR
B, R BRABIH 16.2 ng/g F1 17.9 ng/g, LT HEERE
4:BYU(SCCPs K H B 48.8 ng/g) . HU Z53(SCCPs #i: Hi B
55 ng/g)SESCHRHGE R H FRKE, Bk BN G ke 2
SR AZ R R RN s 7R A USRI 32 1 (3 (X A5
R AR R SRR | BRBCICR N,
WIE S AT — B2 ASE RSP, #
P75 32 B9 A sk s B, @l T KRS R SCCPs Al
MCCPs [A]f 3kl . CPs A A BIE LB 4, By
] DA A o o 2 5 A O B £ S AR T bR o, AR5 AT A
R S 1 £ A b v D5 3 1 S AR R R Sl ek X S B
FES BRI & B, Ky CPs HOKG Y 60%, Hiisys

P Jg T S s A o (HAR RTS8 32 2R AR BRI, (LA
XS LT TR AR R S AT RGN AT, S SR A G
RHBHLA G RO, IAB0RAE UL, E— 20 T A R Vi T
IKLEBhW) CPs IRAFIH I -
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