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¥ FF , ABEIMYE PBDEs /K- ,2014 451 2018 AR FHAR 4 2 KT 2006 45( P<0.05) ,iX A BEIS Al T PBDEs i
b= BRHIFNES T , LA B 1Q 24 i BRI 4 3 Xof 12 1l X e - e A 135 2 B BT fL B B 2014 4R 2018 4F
PBDEs 7K-F- 2 B 5BV K F2o M B ARIE ( P<0.05) , 3% 7T BB 5 B3k & 1 ORI AR ) 19 22 SR o6 AR 9T %F
LQ b X A B ML () PBDEs B faf AT AT, 7T by oL T S Ak 6 B 110 A5 S 2 LSS0 JE At
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Temporal changes in the profiles and concentrations of
polybrominated. diphenyl ethers in human serum collected
from a-typical e-waste recycling area in China
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100085, China; 2. University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: As traditional brominated flame retardants, polybrominated biphenyl ethers ( PBDEs)
have been gradually banned. However, the environmental effects of PBDEs are still of great concern
due to their persistence, bioaccumulation and potential toxicity. To investigate the temporal changes
in the profiles and concentrations of PBDE congeners, serum samples were collected in LQ town, a
typical e-waste recycling area in Zhejiang Province, and seven PBDE congeners were determined.
The results were compared with the data reported in a previous study on PBDEs body burden in LQ
general population. The serum samples of the general population living in LQ town were collected in

both 2014 and 2018, and those of the e-waste recycling workers in LQ were collected in 2018. The
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mean concentration of Z PBDEs of the general population was 48.0 ng-g ' lw (lipid weight) in

2014 and 44.2 ng-g”' lw in 2018, respectively. The mean concentration of Z PBDEs in the general

population in 2018 was about one order of magnitude lower than that in the e-waste recycling workers
(269 ng-g”' Iw), but was much higher than that in the general population living in other non-e-
waste recycling areas, suggesting that e-waste recycling activities might impose a great impact on the
PBDEs body burden of LQ general population. Compared with those in 2006, PBDEs serum levels in
both 2014 and 2018 decreased significantly ( P<0.05). The facts that PBDEs have been phased out
across the world and the environmental management policies for restricting e-waste recycling activities

have been implemented by LQ authority, might have been attributed to the decrease of PBDEs serum
levels in the past ten years. The serum concentrations of 2 PBDEs in female were significantly

lower than those in male (P<0.05) , which may be associated with the differences indiet styles and
metabolic/degradation capacities between male and female. PBDE human body burden in LQ was
investigated in this study, which could provide data basis for the management of e-waste dismantling
activities and related chemicals.
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Z IR R T ( polybrominated diphenyl ethers, PBDEs) & — 2R ¥ AMFHLIG Ge ¥, W 1E h—AR A FH
BRI 1z B T TR 8L SRR AR PBDEs B AL FE 3 Bl ORI ik (A0
70% ) BDE-47 1 BDE-99) . /\ Vi It 2K ik (607 40% Y BDE=183 ) Fl -+ R 562X B (£ 98% Ay BDE-
209) " .PBDEs | ZfFAE T 25 3 K2 e K skl 9 g a0 I KB R B R Mk A s AR
PBDEs o] #F— ik AR, IFFE AR P& LS B By R A T A 98 2 W1, PBDEs A Xt sh¥)/ A2 &R
G5 ARG RN I R G TR A RN Y T R PBDEs AUREAMETS Y IHHIE , B 2004 A, BRI
FNA 3 FE S ARAE 11 75 FH IR ok A RSk 1 A = A 52017 4, BRI Bkt g 51 A (i
PEFIREEN LY.

PGeit, et B2y 70% (4 v T8 7e o E AL B IO TR AR SR | 0 S A R LR ) R
I IS X3 o -7 3 b 5 5 Kok PBDEs, fE 3R [RNSct 2 vp K i PBDEs BRG] 2 BR 5%, S804
HiuJE BOAL T4 1) PBDEs 28 R /K P A — SE SOk E T L T 4 CHR A X 35 PBDEs A A7 a7, 1] 0 5l
i X =5 - b R A BRE TOA IS T PBDEs e FE FPELCA 109 ng- g™ Tw; 1428 1 X HL - 17 S AR i BRI
T H Y PBDEs % B A T35 753 ng- g lw; KL b B e X 3 A FE LT 1 PBDEs ¥
Y 8.43 nge g7 w. FT UL, AL P4 SR X SR HE L AT 855 PBDEs ffi fif.

WA & N T 2T A 0 - AR b, T LQ Ml X2 5 M Y () v~y S A i X e 2 —
HINHLIX T 1990s FFUG , FFUG K HEAT R FTERAIL A1 B2 i vk S5 2 7 o0 7 b R A s IR A 16 8h 2
AR BEAEY A Bpr , A3k, 37y SRS Y5 IS . T IR AG Y6 5 PR i QS o B vE R A 15 2, 304
HAFAE = H ) PBDEs PA5275 9% Zhou " R4 4]GE T & M HL T B35 7 g b X K /& 7B PBDEs 7K
SERTIE 57.2 ng- L7 IR VTR H %) PBDESs #é B 7] 3k 38775 ng-g ™", 1 RIS Ha P I 35 4 At b fr) 8 25 5t
2 5 5 M X A HERI RS R PBDESs 7K SP-t 378 155 b 1 25 i X (g 7751

VFZSCHfRAE T SN HBIX AR PBDEs ffir. 5 M 1 IX JLEE I35 A PBDEs W I 51k 1194 ng-g' Iw'™
e B EE 457 AT P 1 DX AR 5 20 4R B Z2 1AM 74 H PBDEs #E R 19.3 ng-g ™' Iw'' s G L X BT
WA TN ITE N3k % PBDEs -3 430 35 55.8 ngeg ™' Iw M1 123.3 ng-g™' Iw' 7 AT 4LIL
R AR S & BR, 2006 4F- 1.Q 11X PBDEs A9 ARG A i3k 118 ngeg ™" Iw' "1 X SLHF 57 42 W £ M XA
#F PBDEs ffi far 5 =5 AN, T 4E ok PBDEs /S BRI sk A8 A, LUK & N BUR 5 3710 — RS
FL b 3% I A R D, BN LQ #BIX A\ RE PBDEs S 85 UK AT i & 2k R 2E A H 2 HATEL = 1%
Hi XA HE PBDEs 1 far 7€ B 6] RUBE | (4 AH CRIFSE .

AR T 2014 4FF1 2018 AF - AHE AT 2 88 A HE A LT 4 &, XL 9 PBDEs #4710
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5, I M T PBDEs JKF-5 ] AFRE PERIFIOL Z B H5C R LGP 1 LQ M IX AR ' PBDESs
A5 GR35 2006 4F LLEE, T LQ HuIX ARE PBDEs 7 fif M2 W] 22 )45 Ak it ik 18] 1) 22 AL AR AE. 05T
SEIRBE N AT 8 P RS 6 3 5 | R ) BRE  e m) RELAR ( RE

1 #EF1 7 ( Materials and methods)

L1 BRI A

FHIUT L% ( HPLC 2%, Tedia 20 w]) ; IECUBE (AR5, FEH J.T Baker 24 H]) 3 R bE (Ae5R 2K, 36
J.T Baker A H]) ; S#IAEE( HPLC 2%, 3¢ J.T Baker A H]) ;s EEME (60—100 H , 5[ Merck 23 F]) ; JG/K
FREREN (ftgrat, AL 5tk 243500 ) ; B A R (surrogate internal standard ) " C,-BDE-209 , BDE-30, BDE-
77 FFERE B (inject internal standard ) C,-PCB-208 W) H 3 [E &1 47 [F] £ £/ 7 ( CIL) ; IR fr EO-5428
(7 BDE-28, 47, 99, 153, 154, 183, 209).Agilent 6890/5973N GC/MS; it 7% & 1L ( Hei=VAP , Heidoph,
FEE) 5 B OAL(LDA-2, AT B FES.CHL) ) 5 M 75 0 40 MR iR ML ( Scientz-T1D , 387 2 88 76 5 A0 M f 62 AL )
R (N-EVAP 111,35 [F Organomation 23] ).
1.2 FEAEREER A

AHHFET 2014 4F 9 H A1 2018 4F 9 H 405l oR4E LQ M DX 538 A BF (AR L BEd 7 g Bl ) i 75 #6 5
308 ANFT 179 A, B 44 AL S AR IR AR I Be2r M 5 4, 43 R 2029 8. 30—39 ¥ 40—49 ¥ 50—
59 % M=60 %, WA B SRR 550 S WAL, 4R e 1 B 2 i v A ot IBORH R AR AR TR & —
i, RIS 345 BEPE AR IS X 3 1 10 MRS FE, BN R A FEAR TR Y 1—3 mL, BARA 0 4145 2 (i
T ARG L P IARIE ) Nk 1 R I8 R A FL T B IR R T I3 S AR A T X L.

F1 RS IMIFHEARFE

Table 1 Information-of mixed serum samples

R FEAHE Number LR SFHJAERS Mean age
Sample 2014 4 2018 4F Age range 2014 4 2018 4F
Male 1 9 19 20—29 25 24
Male 2 28 16 30—39 35 34
Male 3 30 14 40—49 46 45
Male 4 53 11 50—59 54 55
Male 5 55 22 =60 71 76

Female 1 15 33 20—29 26 25
Female 2 22 19 30—39 34 36
Female 3 22 12 40—49 45 44
Female 4 28 18 50—59 54 54
Female 5 37 15 =60 73 76

1.3 HRg b

FE A SRR L S B AR 20 2 1 5 k20 R BURLTE FE 5 1—3 g, AR B (surrogate internal
standard ) ,ZRJG A 0.5 mL 6 mol - L' 3R R AN | mL SN EEAAR S AR, L 20 mL H 40T 367k 1F O e
(Vv 1:1) TR, B 3 IR AR MR BORT TOK RN T4 e 28 Rk e B 25 &
FERCHE (45 30 em, AR 1.5 em) ¥k B G RERCAHE N T 2 BRI SR .2 ¢ TOKBRIREN .2 ¢ A AbA
1 gl VERERE 2 g BRPEREIR (33%) 1 g IEPERERLS .8 g BiFREENS (30%) (1 g IGPERER AN 2.5 g Jo/K B R
BRI 100 mL A B b IECBE(VEV, 1:9) BIR AT, LS W48 AR E 50 WL, BEShHInA
PC,,-PCB-208 1E R EAE AR HEA AL AR 73BT
1.4 AR5

f#iH Agilent 6890/5973 GC/MS & 2t K I b o iy FIAE iy /H Y 7 Bl PBDEs [F] 2R 94k B2, & 4045 4
(RTX-1614 #1) R4 4K 15 m, HAZ 0.25 mm, R 0.1 mm. SN AEAS (= 99.99%) , i
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1 mL-min™ HERE CRBE R 250 °C R B PG SERE  SERE RN 1.0 WL (s FE FHEFR T R IR R B
100 °C ,f#4F 2 min, DA 25 Comin™ F+ & 250 °C, FLL 1.5 Comin ™' FHZE 260 C, fJ5 LA 25 Comin ' F+E
300 CIFAREFE 10 min. 5T 1S 5200 BB, SR HHEL 74l 4K 0 2 T U6 (ENCT) | 88 A (SIM) 2547
oIl
1.5 sl

2014 4FH1 2018 4 BYAE T 43 A AL, BRI T 00 25 EIRE A, 25 FURE S b ORI ) BDE-209 , S 347
JER 4.03 ngeg™t Tw, ABBRAE S ECHE B 0 5. A A S s B A P B 4% I TR B A B BDE-30
BDE-77 F1°C,,-BDE-209 F4 [l 3 43 5] g 32.4%—60.7% . 76.6%—107% F1 61.9%—132%. BDE-209 #;
DURR 7 1.83 ng- g™ lw, HiAth PBDEs [F] R 9 A6 I BRI 4 0.150—0.720 ng- ™" lw. A7 £ 4l ¥ 2843 [mlfic
RKIE.
1.6 i srHr

{8 1 SPSS 20.0 ZRAAFHATHE 240 1. 2R S-W A3 J5 16 46 30 A AR I ' PBDEs V& B 1 73 7 4
fiE, TR ANOVA K55 43 M AS R AF453 AR [RIAF 3% AR [l 1) RIS [) AR =22 [0 14 22 S ke | g — AR % B
B4 , Pearson AHICAMMT AR IS 15 1 B 22 1] A AR S M. 8 38 K P B R XU 0,05.

2 ZERANTE (Results and disscusion)

2.1 LQ ¥ ABf I S ) PBDESs ¥R

LQ X 38 AL IS 7 #F PBDEs [F) &4 ( BDE-28 , BDE-47 , BDE-99 ,BDE-153, BDE-183 4l BDE-
209) & BN FE 2 BTk 2014 3538 A BE L3 7 S PBDEs HOM L N 35.2—65.7 ng-g ™' Iw, FHIWKE N
48.0 ng-g”' w.2018 4F3% il A B L35 ' S PBDEs H¥KJE { ki h 14.6—85.0 ng- g Iw, F- 2k B
44.2 ng-g”" lw.

%2 LQ X A i PBDEs IS (ng-g ™" 1w)

Table 2 PBDEs concentrations in human serum in Lugiao area (ng-g”' Iw)

e A Ol AR
General population Occupational population
2014 4F 2018 4 2018 4

¥{E I F E HIfE JE RN ¥fH JLH il

Mean Range Median Mean Range Median Mean Range Median
BDE-28 1.17 0/580—1.82 1.07 1.42 0.720—2.58 1.23 10.1 0.710—28.6 11.2
BDE-47 1/01 0.430—1.94 0.95 0.650 0.300—1.04 0.630 8.02 0.120—21.6 8.88
BDE-99 0.170 nd=0.340 0.160 0.140 nd—0.270 0.140 1.19 0.360—3.19 1.42
BDE-154  0.790 0:280—2.39 0.650 0.690 0.330—1.65 0.510 2.28 0.38—11.8 3.31
BDE-153 7.15 2.47—13.2 5.39 8.40 3.02—18.6 5.65 8.23 1.72—133 16.0
BDE-183 1.17 0.730—1.71 1.15 2.02 0.910—7.34 1.40 3.43 1.41—8.42 3.88
BDE-209 36.5 25.9—57.5 32.9 30.8 8.59—69.5 25.8 239 123—394 238
Y PBDEs 48.0 35.2—65.7 47.4 44.2 14.6—85.0 38.7 269 8.40—4494 282

) sf 09 A3 AR L, 2% 2 v LQ b X UM X PBDEs Y FE 55 T 6 M 53 b — A i B 3 A 1
X3 WL X ABEKF-(22.0 ng-g™') s A, LQ K WL %538 A#E PBDEs A A G fif 78 5 - 3F H 75 3%
Pefie X A BE K, 40 | i ( BDE-28/BDE-47/BDE-99/BDE-153/BDE-154,2.03 ng-g ' 1w) 2" K & JH
( BDE-28/BDE-47/BDE-99/BDE-153/BDE-183/BDE-209,1.42 ng-g ' lw) 2! 45 5 [w] isf 1 [ 40 % 8 A RE
HH I, PBDESs /K F- 5 T K F WF ( ( BDE-28/BDE-47/BDE-99/BDE-153/BDE-183,5.68 ng-g™' lw) *) i
it ( BDE-28/BDE-47/BDE-99/BDE-153/BDE-183/BDE-209,3.556 ng-g ' Iw) > J}2 ( BDE-47/BDE-99/
BDE-153/BDE-183/BDE-209,17.5 ng-g™" Iw) "™ & & ik [ 5 AR b AT UL, LQ i X A% A ik
FHIXH v E Y PBDEs 2285 2 .
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2.2 LQ &3 A% % PBDEs [F] R Y)RHIE

2014 4EF1 2018 4F, LQ #i X A& 1M 7 o PBDEs [R] 2 ¥ #4943 A #5# 1iF 25 8. BDE-209 & fix 32 % fiY
PBDEs [f] 2%, 43515 2014 4EF1 2018 4 PBDEs & & 1) 76.0% i1 69.8% ; BDE-153 J& %8 — £ E Y[R &
Yy, 49 5 2014 4E 1 2018 4F PBDEs Sl im A9 14.9% il 19.0%. 1fii BDE-28 .BDE-47 .BDE-99 .BDE-154
BDE-183 i PBDEs i /5 PBDEs S 197 43 L #BK T 5.0%.

AT, LQ b X830 A I3 % BDE-209 AT 68 32 B0 5 i FH - IRIBCR k. Sir A 8, T VR ik
S FL 7 i P e SR A TR AR PR AR O TR AR AR R R, BEBCK B Y BDE-209, -3 BDE-209 J{ A
LQ Hb X -3 AR I H i £ 420 PBDEs [FR4).

BDE-209 7£ A4 1L 7 H 1) 43 A5 1T 6 -5 HAE IR 55 b (19 40 A1 45 5%, Shi 257 A58 R W & M Hl 1X
JE & i £ 2114 PBDEs R R 92 BDE-209 ; 5K B 5 > (5T & BR, 75 M o~ 7 3R e fife i [X K 2 H BDE-
209 F1 BDE-153 5§ PBDEs /i & ) 88% ; Zhang %> #75 , & M X H K F14 K KX PBDEs [/ &4+
BDE-209 & fit 5, i PBDEs B (9 20%—62%.7% & BDE-209 T & &G MEER  RTHFIIK A A i
B RS, 31X AT BB 3L LQ M X5 ABF ML E ' PBDEs [A R YL BDE-209 Jh F g FE 2L K.

AR AN[A] PBDES [] 22 4 B97E A o (g AR | 35 BRRE P s mT B8 25 5% e FLAE AR 9 1947 1 FE . BDE-
153 FE ML H AU o T I A AR AR PBDEs W 24, P RE-S & 7 2E M4 3 T s i AELPE 0 DL R
21221 R DG A AR 1 R A9, BDE-209 7 AR B g A0 15 ™ (H4EHAE 17 PBDES ] &
Yy 5 A He B R, 2RI LQ MBI A BERFSEZ ) T BDE-209. 7 8-
2.3 Ul BRI H Y PBDEs #) B K W] 22 P4 AE BT E] A ARk

T ILAERT , AT B % LQ b X 38 ARE I35 PBDEs G fif #EAF T JAHF S ;2006 4F, LQ H X 33
ABEIML X PBDEs “FH7K 4 118 ng-g™" Iw, F1E K 81.0 ngeg™ lw.>h T fif 10 4FHI 9421k, XF 2006 45 |
2014 4F J2 2018 4F- 19 3 A~ 0] B A\ Hf PBDEs ¥k BE i 17 1 e (& 1) 0 & B, 2018 4F A B I
Y PBDEs/K Y-, 5 2014 4KV I8 85 P 2258 ( P50:05) , (B2 1 # & B AR T )5 & B9 410k
2014 4Fi4 /& 2018 4 LQ ABEIME X PBDEs /K -3 £ 1{KTF 2006 4F-( P<0.05) WFFE 25 R0 010 4
K, LQ M X530 A PBDEs G A B far 2 B AF R B Ea . — Bk i, AR 9 PBDEs % A T35 5%
#&. T B MU X IR b PBDEs WREE 76 (i) F AR Ak i i 9 e/ AR 255 5 — S LA 1 SCRik 2 B, 3 4F
o A5 HiL X KR - HE P Y PBDES Wt BU A A9 R Bt % 40 2007 457 2010 4EF1 2012 457 &
MRS H PBDEs 7K 343 9 M. 1662 pgem™ 270 pg+m™ Fl 225 pg+m™; 2008 4 2011 4 F
2013 4 G b IX 45t PBDEs #2354 3128 ng-g™' .625 ng-g ' Fl 560 ng-g ' X FERIAS L ML 5
M58 H AN PBDEs ZKSEAERFE] AR (b4 — 2. [ 2011 4558, & & 0 T FF 45 52t 7 e 2 i 1
7 i [ A FRAS BRAS B AR T 2 EVE S5 X % o 1 s 35CHR A B2, X6 F - s SRR A b A T s AL A
FEUOT SO R AR U 3 Ak AR h A4 e XA B R R T2 A RIS Ak T R 2 i 5
A#F PBDEs 11 faf B I A T 22— X AR, 4 b (9 2145 457 B BOR X R IR PBDEs ABF R 5 8] TR % &
BEAAE .

120

2006
90 2014 N
45T 2018

Concentration/(ng-g~! Iw)

AR N N
¢ & F S &
P F P P

\q;‘) ,199 Q@’o
R
&
B 1 2006 4 2014 4FH1 2018 4F LQ HuX I iE H PBDEs ¥ J&
Fig.1 PBDEs concentrations in human serum from LQ area in 2006, 2014 and 2018
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552006 A L, 2018 4F AAAR LT HAS [F] [ 3= 07K 7 B 1 F2 B2 A [R].2018 4 BDE-209 il BDE-153
I3 Sl 2 A2 2006 AR FE 1Y 35.3% 1 57.5% , 530 T 1% T 64.7%F1 42.5% ; ik 5+ + & 1Y) BDE-28 . BDE-47
F1 BDE-99 7K-F-/2 2006 4F11) 21.9% , T[T 78.1%.

PBDEs [R] RYHFFAE A4 22 5 0] g5 H™= i 4G 6. DUMIR4r 11 PBDEs [R] R Y0 32 40 1 H IR B
BikAE 2007 AERE G A CHTEERE IR BE AN L) |, A7 X BRI 9 7= S AEAS B 2D | PR BUAIR 43T~ 5 PBDES [R] &
Yy & FE BT 10 4R P T B S0 R B 5 L BDE-209 Sy 3 i IR IBEAE B [ 2008 4E 9k B AL 35 [ 5
AR, WiAE T E L E 2017 A IR RBE AN 20) JaE A 8K IR I BDE-209 7K (1 R BE /1N
TR T4 PBDEs [R] R 4. 1M BDE-153 HLA AR5 8 A9 A= 90 85 BURE S A i e e 01 IR HL e
T RERR R /INT H AR R .

2.4 EiE ABEMLTE PBDEs 7 faf 54 I KB A0 &

WG 25 R F I (K 2) ,2014 4EH1 2018 4F LQ #i[X ARE 1% X PBDEs /K5 A REAE I A 1
HYAH 1 ( Pearson AHIEMESMT, P>0.05) . Zhao 25 S EFXT 2006 4F 1Q b [X 0 A E ARt & IS LAY
ZEL BN HBIX N 1990s FFAR KT oL F I ARG sh ' ' | A B RFEIT 30 AF. AR BRLRAY BIF 58 A B
o 4 KR AR LE 1990s i (30—39 % 40—49 % 50—59 % Je>60 %) X B , 2 ST 4 K
Gy H23Z PBDEs % 58 () HRFEEAF A1 AL, 3X 7] BB 5 0K B 5 4R 8 =2 [R] ke = Ao i S PR 22—

HAREE A, e T B a4, 2014 4E 1 2018 4EFEAS, 2029 5 4F iy By A\ B 1 4k 32 3|
PBDEs & &% M RFLE I ) T4 (5 M HBIX 1990s FFUf HL F B3R R 1 20 ) {H 2 X PBDEs WA I & T
HAAE R BE(P<0.05) .Gari 25 5% & B, PBDEs 125 5 7EAIRAE 8 B NG B AR 0 7o A i pp gl
SR | AT R 5 AN AR BB A 254080 T 2% 25 A DG IR AT AEDRT B 5 1) 25 ) A Qi e ) 2 A A G
TARBITEE R, T ZIF it —25 BB T LAR A S

SRR 22 15,2014 4E K 2018 45 ARE I PBDEs /K23 K BAE(51.0 ng-g™' Iw) & T &k
(41.2 ng-g™" Iw) BYFFIE (P<0.05) .Uemura AUV SR KR, B AR S8 B PBDEs K5 P T Aok
HI T S PEILE th DHA 7KF (R SRAE 1 Y SRR ) B 8 i 7 o i, D0 0k & 22 55 m] BB &% 73 % B PBDESs
IKEAEPE S 1 AT £ M b DX R £ IR & B, DR 287 it v 5 A e MR B2 1 PBDEs 7K, 1 5 PE IR 28
P EE AR AR B N i X5 RN Lok R A B 22 5 RT R R S BURB 5 b 5
PBDEs fiff 5 Tt N 2 —. 55 46, A s 48 2ot ] DU i B 2R A% 3 o 3 0 2L ok B IR 44 9 1)
PBDEs fifif ™ X F e R4 (938 % PBDEs 1973, T g2 S 2B Mef s o PBDEs W ¥ T4tk

- 5 Male :] 4 Female

90 90
2014 2018

80 80 -
2 70| 270
60 - 60
2 2
S 50 - S 50 +
g g
E 40T E 40 F
S 30 S 30
5 5
O 20 O 20

10 10 |

0 I 0

20—29  30—39  40—49  50—59 >60 20—29  30—39  40—49  50—59 >60
Agelyears old Agelyears old

B2 ARG BORE A 1 Y PBDES ¥

Fig.2 PBDEs concentrations in human serum samples in different ages and genders groups

2.5l HE S TR R AR O ARE I o PBDESs Ve B % [R] R PIRHIE 22 5

FEL 7 i P S K B BB R, DA T R R A R G AR AL T M PBDEs 2582
ZH RN T T E A SR A B PBDEs 7K I [A] R WRRAE 25 5, AR SCRE 2018 4F LQ X F b 3¢
PR AHRE LS PBDEs HE4T THFSE (18 3) 455388 ,2018 4 LQ Hb DX HE 47 A A P OML A HF I8 v
Y PBDEs ‘PRI Bk 269 ng- g Iw, & 1% b X [ 45358 ABF I 7% o X PBDEs ¥R (42.2 ng-g™' Iw) /Y
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6 kb, I HL B 3 (%) AE H - 57 35 B A DX dal DX 3ol 3R M, 38 30 TR I 98 AP i o 1 —2 R
Qu ZE O AU IT & PR, SR 05 L TSR AR A BP L A BE I3 T X PBDEs M ELIR B (109 ng-g ™' Iw) , B 5
15 50 km 75T X 538 AFEKSE (26.0 ng-g™' Iw) 19 4 A5 LA 10 90 4 8B e 115 5 DX ] b [X 343
NHEKFE (9.3 ngeg™" Iw) . LA EFST FSS A | v 45 S HF M 06 st AS AN i 3] L 1 7 SR A R0 T
B B A B Ay, 2 O M 38 A PBDEs ffif 4 i EHEL N .

I R YRR B AR & 5@ A B L7 TP PBDEs [W] 2 ¥ 4F4E AL, # 2) BDE-209 & BDE-
153 BifhlR 290 32, Wi 5 T PBDEs B 81 90% £ 47 A3, BDE-209 7 H 57 3% i f B Olb A BE Il 7
PBDEs H1 () 43 H (88.8%) & T 18 A BE (69.7%) , 1fii BDE-153 7E ¥ 5@ AR L% 4 i 1 40t
(16.9% ) ZH AT (5.68% ) 119 3 1% PBDEs AN[a] 14 553 R fiE 2 B, LQ M DX HRMY A HE S 530 A 038
PBDEs e UFAN ] - IRIBEREE T 2017 4E8k 4t B8 (b AR = Rl ), (A 7e 5 — Beit Rl Y, &4 BDE-209
[ HL 7= fb A T RESE AN T 1) 1 7 v R P 3R PO T I 3 R B 58 HH 1 BDE-209 5043, 1l g 5 HL 7
IR TS P 2 A B BDE-209 B3 A 57 B 7 it AH DG 1T 38 A\ BE 175 PBDEs 7] fig 5 4E
TG IS B R T 2 ).
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Fig.3 PBDEs concentrations in serum in occupational and general populations

3 %51 ( Conclusion)

WIS F 2014 AN 2018 4F LQ HLF 335 AF B X a5 A BEAL T3 %5 19 PBDEs % 8% 1, BDE-
209 F1 BDE-153 Ifilii ' B2 H) PBDEs [F] R Y. 3538 A#F PBDEs ¥ B 55 47 3% Fn i 51 2 o] JC B g AL, 0
7% PBDEs i fa{k T-%.0E. 5 2006 4EAH LY, 2014 4 F1 2018 4F%58 AH#F () PBDEs 7 fif tF 30 H] i 19 T R,
FEHA 2 1 ) A A BRBOR X R IR PBDEs AR EE 3] TR % EZ/EM .58 A B PBDEs 7K-F-B B A%
T AHE IR (8 55 1 3E T b S 5 A X 3538 B PBDEs 7K1, 3% B L 457 3 4% A 15 20y J2 5 3L
PBDEs P A far 85 o ) B 22 R 2R
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