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 E ZHIIE (PCBs) B —EFM AR REMAMMTRIEY, ASCEART F1 PCBs £ £k
HETE K A A AR BB, I H T T R OKEE S R 7 Mk PCBs i R AR 4R
{H (enantiomer fractions, EF). #55£%M, FRAF G E T AF1M PCBs Mk EEF N 87.6—294.3 ng g,
PCB91., PCB95. PCBI136 #l PCB149 £ K 4 B9 F K BE f iR 396 %, B 1 B 0T A0 46 k7 1) 25 o F 4
PCBs, 5F F 1% PCBs 7 £ oK A [6] A= & I 0 AN [l % 037 (% ¥ B2 7K 7 ¥ 2y PCB95>PCB132>PCB136>
PCB91>PCB149. \AS A K WIR [ ARk 1B, F oKkt F1k PCBs SLARFI G AEAE ) i ik B 4 Bl AR K
Y FE R T KA, BN >R~ R3], K+ PCB91, PCB95. PCB132, PCBI136 fll PCB149 ] EF ¥j{H
43 524 0.584+0.010, 0.574+0.008. 0.363+0.014. 0.389+0.012 F 0.449+0.006. 7 4= 7 ] #; i T4 PCBs 1Y
KRR i R 4B PCB95. PCBI132, PCB136 Fil 90.9% 4 PCB91, 81.8% fY PCB149 H.A44 3 &1 1 Jitt 4
i, E KR E Tk PCBs X B AR SE 57 1 SRR B & A 09 A RO S 5. [R5 Ui, X &
KAERZH) T T PCBs 54, -1 PCBs N T3 A FORM I R b kA= T AR W55k, A58 g iR
TEA L A it BRI A 25 AR B IR B L Atk 453

X#ER FrEPCBs, LK, BT, FEME, XTHLARARR.

Distribution and bioaccumulation of chiral polychlorinated biphenyls
in the maize from an e-waste site

ZHU Shuai' ™ LAO Changling' LIU Shidong®
(1. Key Laboratory of Eco-geochemistry, Ministry of Natural Resources, National Research Center for Geoanalysis, Beijing,
100037, China; 2. China University of Geosciences, Wuhan, 430074, China)

Abstract Polychlorinated biphenyls (PCBs) are a class of chemically stable chlorinated aromatic
compounds. This paper revealed the pollution levels, distribution characteristics and accumulation
rules of chiral PCBs in maize. The concentrations of 7 kinds of chiral PCBs in maize samples, the
enantiomeric concentrations and enantiomer fractions (EF) were measured. The results showed that
the levels of total chiral PCBs in different organs of maize ranged from 87.6 — 294.3 ng-g™'. PCB9I,
PCB95, PCB136 and PCB149 were all detected in the collected maize samples. In addition to the
chiral PCBs in the stems at the heading and flowering stages, the concentration levels of the 5 chiral

PCBs in different parts of the maize at different growth stages from high to low were PCB95>
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PCB132>PCB136>PCB91>PCB149. The concentration of monochiral PCBs and total chiral PCBs in
plants decreased with the growth of the plant, and the concentration levels showed that seedling
stage> ear stage ~ flowering stage. The average EF of PCB91, PCB95, PCB132, PCB136 and
PCB149 in maize were 0.584+0.010, 0.574+0.008, 0.363+£0.014, 0.389+0.012 and 0.449+0.006,
respectively. In all maize samples, all PCB95, PCB132, PCB136, 90.9% PCB91 and 81.8% PCB149
had non-racemic characteristics, the selective enantioselective accumulation of chiral PCBs in maize
increased with the growth of plants. The results indicated that maize samples in this area were
contaminated with chiral PCBs, and biotransformation occurred during the process of chiral PCBs
entering the maize from the soil. This study provided basic data for accurately assessing PCBs risks
to human health and ecological environment.

Keywords chiral PCBs, maize, e-waste, bioaccumulation, enantiomeric composition.

Z @WK (PCBs) JE B R4 4 T8 AL SN, R LA &R T8 1—10 4SS FAS [R)R2 B2 B i e
W ST F AL S Y, Hor T2k CoH,o0CLY 2. 209 il PCBs 7] 2 ¥y rh A 78 Fh Rl 4 117 46 Tkl
MEA T4, o 19 Fpa] 78 2 05 T RE AE7E, FRHA TP PCBsP. F-1% PCBs 7E F 2R P45 2548 T e xfi
W s, BEACINH) 77 B8 T 2REE . 1 PCBs 5 Tl PCB il MY 6%, I BAEEF A sk . KX, 28
SR AT BE B R AR YL AE 2011—2014 4R W], oy [ 30k A e A P A R A T 3
PCBs i) %% ¥ , PCB95, PCBI136. PCB149, PCB174 f1 PCB 176 ) EF {H /> % /& 0.438 —0.541,
0.425—0.654.0.422—0.606. 0.193—0.830 £10.288—0.7245.2018 4, He ZE15% 1T F4E PCB 95 Al PCB149
TETC A HE S i 4514 N 1 B4, B (+)-PCBYS5 il (+)-PCB149 7l 151 {4 A £ 5 & 42 ). Bordajandi 55 X}
PUBE A BEZLAE A 10 -1 PCBs #1702, 455 & 30 PCB 91, 95 Hil 149 78 i A £:ZLAE S rh ¥ LLSE
THIEAAEAED. 9T R, i AE A T3, A4 . B SRR Wik P9 A 4T i €2 2R B 42Ul P-450(CY P450)
25 PCBs £ SR A8 42 S5 AT 2, IF EA B0 04 6 R AAR S B, 33 55 il 1) b R 2 0 o7
S B0 I HLAE 40 (5 2R PRI AL P-450(CYP450) IITEFT R, T PCBs & 54 1k i #2314k PCB 1R i}
F=H) (OH-PCBs) , R = W R AR ELA FERRAE L BEFR K H ARG " SR IFIE " B R4 vl WU 1 7
YLy A PN o i A G sl 2 A B LA IR 35 0 TR ¥ AL R, TR A B W 48 AR ER RN J3 i A AR N e
FEAE P N A B A A AT SR RR AT Y O R X T BEAE AR X R AR BE R IR, A AT A ) A Y T
PCBs [ 5347 FUGF AR 35 P B AR AR AE HA S A0 3 5L, SR Y 1 XA 47 /& ) PCBs 431 Fl1 R AR FRAE
A 5T F EAE T FAETFE PCBs "', T PCBs MR REVAE S AE st 420,

WS UESE B, AR 16 sh 2 S 808 TR & T AY PCBs Bl 21 8 Y 38 . KA. KR S5 BRI - 14,
IEE Y PCBs A 38 2o A8 4 W S0 A e, B A AR RSN ), R ik, BF 5K 1% PCBs 7E4K 7™ i rh
() 3 A RS B A X A 7 it B8 4 A 25 U T LA AR B ZE I A

AT 58 e B 24 R AR 12 U AH S 0 K IS 0 4, i o X a0 L RS A AE R AR 3 M A K
JEIOT Y KA AR AAR L 25 IF AR S %k PCBs 1943 A KL MG ek B PE RBVRRE AT 5%, w125
TR FEYI RN T PCBs A3 REMIT A% K A2 FAEE, S MEBA I X A S (it B A A 25 A58 XU 18 1 5k
Tl B

1 LR ( Experimental section )

e

Agilent 7890B-5975N I A €8 33 -5 i B¢ FH X ( 3% [ Agilent 24 7] ), Cyclosil-B(30 mx0.25 mmx
0.25 um) S AH @3 F- M AE (52 [H Agilent 24 F] ) . il #0557 26 B4 (Dionex ASE 350, USA), &Mk 471X
(Organomation Associates, USA), it 7 7% &1 (Heidolph, Germany).
1.2 RSy 5A B

PCB45, PCB91, PCB95, PCB136, PCB149, PCB132 #1 PCB174 4§ 7 # 51 PCBs ¥y 1 i g H 3¢
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[ AccuStandard 28 A (Z1E£>97%); W EE ., S W 6e . R, 1E O %e S 2R 4818 [ 58 [E J.T.Baker 23 A 3§,
Dikma 2~ &) (AFRGL) ; Bl AL AR, TC/K B R 60 AV B R I 1 6 sORS Al Ak T (o B ali, o h i i A
Ral); wEdE W A B F] AR EATRERE A AR T SRR T 2T (100—200 H).
1.3 FEMACRE . TiAbBE K T PCBs [

ARTIFSE VAT I8 T 2 30 4 FL - S AR ik DX R B b T oK S B 98 X 5, 12 X sk P A A R BORE 3, a
B R, M —E BE B A 9 AN SRAE S PE SOk IR A T4 TR Cu 58 A ) (K h -1 PCBs WIS AR5
R X B A e B, DRI 2R R A BT AN BE S T 4R Cu MR, ARBF IS A9 RFEI N 2019 4F 4 AZE 7 A,
G3OM R AT BRI RN AR 0 RO A, LA ISR AR AR L ZE R R R0 43 ) SR AR AR
25 ORISR S, [R) IR B R AR IR AR

SR AR B RAE Ty 0 SIS, 43 HORIK L 0 SR K B Al K e R , oA 2 A T 3E XUk [
T EORBE AR L 25 MRS T A B, SRR RS, i 60 B S, FREZ) 8.0 g MRS MR i
RE#E + 700 R A RS SR IR b, R 95 70 A BRUASCHR BB B BBU PR I 4 Y 28 L B G 12 3 (i
B NE B KA F W T, AR URE 2o R 1 e e AT R A2 ek Je A v A, 1) FH 0 A8 Ak 4 A 43 2545 31 PCBs
Mo, ¥ B ASRE S e 4 B 1 mL Ji, B AHEREIR, 1 GC-MS %, - 3ERE B AR ARE S R BG4 1L 5 0 5
D715 FOREE S AR

T PCBs 7E PR i v 9 TP 2 B — i FH X e AA 73450 (BF) 2R, HOF R AR EF = Al /(AL+
A2), Y F-1 PCBs 7€ (0 i FE b (1 W7 A0 2 B, A1 RoR FHEALA W5 1A H i 0 % Bl {4 ok 32
A2 FTRE 2 A H 0 B X BRAA YR 5 24 -1 PCBs 114 H I A 52 if, AT 3o (+) X BRAAR YR B, A2 R
(—) XTWLARYR ;4 EF o4 0.5 B, 2B 1 A O AN R AR, T4 A -1 PCBs I ATAL B 7 . & &l
S FIOGT AR 5350 (EFs) I HA30 T 228 i 0 & e Scaatel,

2 iR 54508 (Results and discussion)

2.1 E oK MR T PCBs [A] R 075 e /K B2 43 A R AIE

I AT E KA T EOKRAN A AR RIS H B 7 R H AR TP PCBs [R 24, HEAIEdE5) T34 1.
A 5T FT KA ) T KR [A] 4 2138 3% 31 F- 1 PCBs A5 4%, FM PCBs 78 A [a] A= K J 41 /Y 5 KA AR 1
ML ZE . MPRER R B E RN 87.6—294.3 ng-g !, BEEE IR T AR I di-CBs % deca-CBs &L PCBs 1
i (88.0—635 ng-g ), MLt i T R B KRS P PCBs B 91.4—323 ng-kg !, A] WLHLF
b7 S R A 16 B0 2 1 R R KA Y T PCBs 15 Y 1) 2R -1 PCBs 78 TR 4 40 oy A B K 2
Sy >HR>ZE, AT R R A I R PCBs (19 R — U7 Ik H FAR & PCBs (¥ %%, —Jriik A T
KA PCBs [ M F (9 f& i, 25 S T4 PCBs B9 ¥k B2 LL A ik, PCB91. PCB95. PCB132, PCB136 #il
PCB149 MM IE /35K 59.3. 68.7. 22.4. 34.6. 48.2 pg-m’, M M a5 S b W Wi (8 F-4E PCBs (I RE 1A BR,
file i F o e PCBs B9 2FKEE /> A T Z 1 PCBs 2. 125 T PCBs i 2R B MR R
AR, WO Tk PCBs 7E0 b iy RERE &, 25 iy 2L PCBY1. PCB95. PCB136 Fil PCB149 7£ £
K P B AR Y, PCB132 #4046, 46t %y 81.8%. PCB45 Fll PCB174 AU H1 MK, PCB45 {1 1
ey AR Y, PCB174 XL VS A I AR I A AR Fp oG 4G

T K AR A K 145 2H 40 Fh PCB91, PCB95, PCB132, PCB136 £ PCB149 5 & 43 %l & 10.8—62.6.
21.8—81.3, ND—53.2, 24.4—45.2, 13.5—41.6 ng-g"". Hrh £k PCB95. PCB136 Fl PCB149 [ 5 &
WS v T SCHR i 1 R S A b R AR I RTAS B rh 3 AP TR PCBs A9 & iU, 3K AT RRJEAS [F] A AR
Y@ 5 T-1E PCBs [WRE I AR BR T B AL A 25 b T4 PCBs, 5 i T PCBs 7E £ KA [A] A= K i ]
AN T 3 AL 1 Mk B 7K S 128 PCB95>PCB132>PCB136> PCB91>PCB149, 5% % k¢ X #l + 3 v Tk
PCBs(PCB91, PCB95, PCB132. PCB136 il PCB149 1k & /351 K. 102, 22.7. 17.6, 16.7. 7.8 ng-g ) 1Y
e A AR — 3

T KRR XT A 45 b FME PCBs A WG 4 E 1 H RCF(enrichment factor) 3K 37K (RCF = Cyoo /Coits
ng°'g oot /ME'E 'oin)» PCBI1, PCB95. PCB132, PCB136 Hl PCB149 i AR & 4 K 1 20 I 1.91—4.94,
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1.48—3.51, 1.91—2.59, 1.56—2.71 11 1.76—3.49. F-1f PCBs ) RCF {H¥J K F 1, A] WL T K AR X £ 45
T T PCBs A B 5 i & 423500, AS[R) F-44 PCBs 119 RCF {822 HIR K, 2] B KR 2 M 4 5807 i 57
AT PCBs BE I A Y, 5fest KB A GUR FHUREOE . FoRAERI A SE b F1: PCBs 19 5 it
4 206.3 ng-g !, KT WivT A & N5 i 7 By i X KK 15 B PCBs 5 5 (425.1 ng-g ™)1, i i
JU 5 2R B RBHE X B T K APk 58 FhAEF: PCBs & & (0.17—0.47 ng-g )2, AJ UL o, 45 ff 716 2 1 %
T RAEY T .

R FARFEERMIARHLGE T PCBs [/ R Pk EZKF-(ng-g )

Table 1 Concentration of target PCBs in each organ in three growth periods of maize (ng-g™)

HJ 4 Period T4V Part PCB45  PCB91 PCB95 PCB132 PCB136 PCB149 PCB174 SPCBs
Ui} - 50.4 79.7 51.9 452 272 - 254.4
T = - 42.9 62.8 34.6 26.4 15.4 - 182.1
nt 3.9 62.6 81.3 532 44.8 41.6 6.9 294.3
Gics - 19.5 46.7 33.6 26.1 13.7 - 139.6
2% - 10.8 38.9 - 24.4 13.5 - 87.6
]
- - 239 59.5 493 28.7 28.4 - 189.8
R - 27.9 53.4 46.1 35.4 37.6 - 200.4
i} - 23.6 33.6 47.0 315 23 43 162.3
o = - 18.7 218 - 27.6 21.9 - 90.0
ALk
s - 29.4 40.1 33.7 27.6 20.4 - 151.2
R - 415 50.7 43.1 42.7 283 - 206.3
TPCBs 3.9 351.2 568.5 392.5 360.4 270.3 11.2 -

Fe3 1 F R T PCBs 3 BEAN [R] A 1< SR 391 00728 A 0 B4 il i 1.

90
PCB45
80 | B PCBI1
B8 PCB95
B PCB132
70
8 pcBi36
—~
= 5 O PCB149
e 60 | :::
el % PCB174
= X
2 %
m K |
o : K E
=% 50 5 i o
z b3 -
= ki H % H
= Mg K =
5 Mo K =
S ki % g
= M H K3 = =
S 40 tRH % g X E
g B A % g N E
2 33 * = Kl i
2 i H K3 = Xz
8 3 % g XE
= ki O % = Kl i
g M A K = F -
2 30 MR bd 2 . X E
) MH K N K3 E K i
& b B} K3 = * 5 ]
Mo * s % o=
2 K E % £ % N E
3 % a @A % N E
Ki & H k3 H I NE
20 K] & H * i ¥ N =
Kl % % kS H % S &=
K] & H * ] I NE
Ki % H * ] % N
K] % % K ] 4 N
K] % Z K ] 4 N
K] bd H * H 4 3
Ki & Zim * 1 I N
3 3 Hl K H [ K
10 Ki % Zim k3 ] I N
K] % Zin k3 ] I N
kI % Zin H 53 ]
K] % Zim * ] 4 N
K] & Zin * ] 4 N
Ki & Zin kS 1 X N
i b3 H K H K X
K % Zin [ S H ]
0 (M % g | K fH | KiE X

Seedling stage Heading stage Flowering stage

1 R[FEAERIEAK D TE PCBs &t Bl H] 22 £k (1 44

Fig.1 Time trends of PCBs concentrations in different periods of maize
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LT AT LA, SRR G TP PCBs ZEAE Y H (4 v J3 137 I 25 A A i) 100 F B 4 1717328 ¥ o (PR e ¢
T AR, B >R = AR 1), G () AR Ak R 32 B S AR 0 A B AR KRR B A 6. oK
PR TR R A AT A0 — Be it [E], 78 ] FORAE K 2218, 158 rh A9 -1 PCBs 11 Bl 5 552 4 it — ok
T KR R WS IR A A i 2L A b, R PCBs & AL T4 i K . T KRR 48 $ 1 2 il e
22 B R], 2 FORAE K R B A B B, B Bt K o R U B K, -1 PCBs 1B 7K 43 F1E 35 A%
R RS AT, BT PCBs e FE AR, AERLHE T8 oK M 46 28 FE R IR Rl A iy Bsf
XA B B AR B R L ARRLI 2R A K Ik B R E, JF A R AR, TR A DL A B AR K o i B B
XA B BTV PCBs TE4- L2188 B Hh B9k B2 SE A 18 TH20E , SR -1 PCBs 7E & A48 B T iy
W B SEA AR A

R T WE5E T PCBs 7E B KRN RS B8 7, AWF5E T T PCBs M KAR 2 ZE (19 14 i [ TF,.
(TFrs = Curaw /Croots N straw/NE" € " roo) FNZEEIM B A T TFy (TF= Clear /Cotraws N€°€ " 1eat /ML L ' straw)-
PCB91. PCB95. PCB132, PCB136 Fl PCB149 1) TF. fH 43 Jll & 0.55 —0.85. 0.65 —0.83, 0.67.
0.58—0.93 11 0.57—0.99, TF {H43 %] 4 1.46—2.21, 1.29—1.84, 1.54, 1.00—1.70 1 0.93—2.70. 7]
W, TF, ¢ fH<1, KW F-1E PCBs AN 5 N E KRR H 0] 25 h 5% 4%, TF | {H>1, R W TPk PCBs 5 M\ £ K 253
RS X AT RESE R D B IR S K T 2R, BT PCBs &) TAEM A ivE 45, A ) 7R 2%
e,

2.2 AHY MR TP PCBs AR WG Ak 0 %k i R 36

ok AR A A K OR [A) 41 4 8% B+ PCB45. PCB91, PCB95, PCB132, PCB136. PCB149 #il
PCB174 ()%} i& EFs $45 %1 T2 2 v, E 2k PCB91., PCB95, PCB132, PCB136 4l PCB149 () EF ]
{8 43 9 A 0.584+0.010, 0.574+0.008. 0.363+0.014, 0.389+0.012 Fl 0.449+0.006, 7£ 4= 3 7l % H F %
PCBs fit) K FE fh v 4 %R ) PCB95., PCB132, PCB136 1 90.9% () PCBI1, 81.8% [ PCB149 H. A 3k 4h
T HE R AE . 5 3% o X B o 1 3 PCB91. PCB95. PCB132, PCB136 1 PCB149 () EF & 43 % Jy
0.544+0.004, 0.414+0.011, 0.430+0.021, 0.333+0.015 A1 0.509+0.022 #H L, T Kt F4: PCBs 1 EF {H ¥
KA T BRBSUE, UESE T Fok T4 PCBs it £ REUWER, iX AT A8 & i T it F o 4t i R P-450 g
A 2. BE B A2 K B9 N, oK b P PCBs i 5 A1 BE 09 12 B 32 W 16 0, BDAE T K P il Tk
PCBs £ 1 SRAUE F B A FOK 1 A 1 A B3 5.

x 2 FKRARAKAFHLEE H T2 PCBs 1) EFs {4
Table 2 EFs for target PCBs in each organ in three growth periods of maize

Y] Period HRAL Part PCB45 PCB91 PCB95 PCB132 PCB136 PCB149 PCB174
i} - 0.522 0.536 0.444 0.453 0.480 -
T E - 0.592 0.576 0.352 0.403 0.462 -
mt 0.573 0.542 0.546 0.430 0.448 0.476 0.436
i} - 0.551 0.552 0.394 0.421 0.464 -
= - 0.591 0.583 - 0.381 0.437 -
T
s - 0.576 0.568 0.387 0.400 0.451 -
R - 0.594 0.578 0.328 0.370 0.429 -
R - 0.589 0.571 0.327 0.374 0.455 0.517
) £ - 0.615 0.583 - 0.361 0.446 -
iz x|
it - 0.602 0.587 0.313 0.352 0.432 -
R - 0.646 0.634 0.294 0.316 0.408 -

B KR FH L8 E T F PCBs B9 & i 2 A 2. AR 2 Fha] LA S, ZEAS R AR K R AN AS R
#R7 PCBI91 1 PCB9S5 i 5 #1F e 1) 77 ] — 2, B4 T, PCB132, PCB136 i1 PCB149 fi 5 4 MM e 18 77
] 5 PCB91 1 PCBOS5 1FE 4 AH 5, 1) A2 5, 3 AT E S IR S0 o K fHil i) 1 & 4 5 S HUL PCBs, AR5 6 &
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B PCBs. MR A Sk 5 B A AR £ 2K b, H bR PCBs BY M HEfi 85 8 S ZE>>41, I H B % 2 K&
WIR 3K, FHE PCBs 78 MR 25 M-S0 T i 125 R B 20 9 4 . AR 2607 22 e BT B0E 6 W, 7 0.05 7KF- I,
% T Tk PCB149 4b, PCB91, PCB95., PCBI132 Fl PCB136 Ky %t Wi {4 4 i 7 £ K ARl 2H 4L 8 B h 25 5%
PEA 5.3 (43 5k P=0.138, P=0.116, P=0.356 Fll P=0.273), PCB149 ()%} M AR ZH ji 7E £ K A Rl 2H 4128 B
25 Sk i 2 (P=0.050) , X A] RE 2 A PCB149 1 K, (57 B/ 7K 43I 22 5500 %58 s i s A

07r1

& PCB91
§ PCB95
& PCB132
B PCB136
PCB149

T -

2z

EFs values
S

RO RARRRRRRS
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Seedling stage Heading stage Flowering stage

B2 FTORAFALEE Tk PCBs A1l
Fig.2 EFs for target PCBs in different organ in three growth periods of maize

T K ZEFT AN IR AR, BES TS MIAN AR, B A K FUE SR, DA SR A B R 3, R S,
FORZEA T LHE WAETRE. 2L AN A T2 Ak AR B AR R, JC i AN IR B AT HILTS e, =5
TR ) T PCBs 2 20k A AR ki i A% 4, 25 S5 AR At b 4% PCBs 1Y EFs {H 19 A ] 22 B 1%
PCBs 7F F K25 A XML ARIE££4%. 2-PCBI1, (-)-PCB95. (+)-PCB132, (+)-PCB136 fl(+)-PCB149
TE 5 % ok B2 v 5 40 (5 % 45 & WS, T 1-PCBI91, (+)-PCBY95. (—)-PCB132. (—)-PCB136 Al
(—)-PCB149 ¥l Bk £k & SR AE 25 . Tk H v 1k PCBs A& S5k F T A4 J5 1, —J2 MR A5 b & 46
(1) F-1k PCBs 15 2 it Fy v, —o2 i i AR e Tk PCBsPY. %k 25 < (UM AUBORE AR 22 A1) th
PCB91. PCB95. PCB132, PCB136 #l1 PCB149 fi] EF & 43 % & 0.51420.007, 0.498+0.009, 0.487+0.013,
0.493+0.015, 0.498+0.022, LAAMH BEAE7E, 5 i F-1% PCBs 1 EF {HAH2E 8K, T PCBs #E0
F B AR e R FORIR SR A AR 0 A K L, (HC8 3R A B, T PCBs fRRE K s
FEW 5 T ORI, 9 2 B 1-PCB91 . (+)-PCB95. (-)-PCB132. (-)-PCB136 Fl1(—)-PCB149
16 B KK g e B B, T PCBs 7EFERE ip BA pe M 2RUE .

3 4518 (Conclusion)

L 5 SR A X B OK R R #8 B Hh SPCBs (144 5 7F 87.6—294.3 ng-g ', {55 2 b K 37 3| F-PE
PCBs (7544, B T H A G R 25 b T PCBs, FLAl -1 PCBs 78 T KA [R) A= K st 1A ] 3057 1) o i
JKF-1 % PCB95>PCB132>PCB136> PCB91>PCB149, 5 K k¢ [X #k 1 H P PCBs AU ML — 2. 3
23T PCBs iE A TR MRS, Bl Az 4 F 01 0 385 iz i ke AR e 248 T 742, T4 PCBs Mk
TKT- R A 1 >R = AR 1. 2 A S ORAF R 1 T PCBs HAT W] S 4B A e A1, 5 12 b X Rl -
Herp F PCBs i EF {EAH Eb, Tk P44 PCBs B9 EF {HAY & A= T 8K AIRCEE, I H WG % A= K 300 ff 14
I, F K T PCBs i 25 40 e i B2 B2 & B ke . F-44 PCBs /Y RCF HI KT 1, FORM AT+
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