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= #50F p,p’ —~DDE REZ BN FIKsEH A p,p° ~DDE ¢9“#E5"ERAKF, FHLYILEBEANT
HEZHARFH, ALEEBEHEN LT m A aARH LA N30 p,p° — DDE JRE R T AL A5 L F R
Sl fa A EAR A p,p” —DDE 6“3y &7 G ik B, FAREHE B BAZFEAIK p,p” —DDE 64 KA LA
P, f22009 £ 2019 FHE KET 43 LA BEAIWBESANA N 18 L4 FE _RoRE<NA R
WAL, SER A At itk e m T AP p,p’ —DDE #93k E . LWss R A0 A4 % p,p’ - DDE R
BRI BFLE TR, SN A M EFIL P p,p’ -DDE R EWHaE Z ,p,p’ — DDE & E K & 5% 4
¥R E, SR BN S ek, 18 B FFHAHILHAEI T p,p’ -DDE -FHHpwik it L 4R
FR HEAk E N 18. 9pg/kg lipid/month 4% 16. 8 g/ kg lipids/month, AR R 54ela A A p,p’ - DDE
E ik EAE AL A E, A 42 10.9 ~ 14. 9pg/kg lipids/year 2 J8] , 4 B BN 4 £ 29. 8 ~40. 8ng/day/kg.
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HAE YRR LR, B 20 t4 80 4 AL
p.p’ —DDTHZEEFHLIK ,p,p’ — DDE {52 AR5k
BA KB e 1 POPs 27100 S A sl — Be RSy e B
p,p’ —DDE X} 3 )LF1 L & L0 w2 2T, %t
N SR B4 £ TR S R B A, N2 B A 4 AR R
o R R e | I PV O e R Z AW 1 R

{HE,2002 4EAH B P A 420 (WHO) & A, T 5
JaH p.p’ — DDT FF4 il 0 258 Fl B B e 6
HFNE PO Fk,p,p’ - DDE B KM 5 35
AR R REN 2 POPs 81 R 1 o WFFE N B 38 5
Al N p,p’ - DDE Fgg /K, fhiHHAH
SUKF. B, SRR A 7O
FIERHIAK > > i p,p’ — DDE B3R 8K, Ak
T ANMAREE H 3% Atz (estimated daily intake , EDI) 5§ %%
Tk, MEA, B FLIE W N B B A A R
FARWEI A p,p° — DDE 5% B /K58 & BUKE Ak
T LI (] A HE M (V) 5 R A i 7L )
LR

H K 2 £t 58 35 8 1o DU o e 2L 399 B 2L op
p.p’ — DDEMREE  flif AL #0287 2 FUKF Fil 22
YL A H AR HICR IR A P p,p” - DDE
) EDIFN“ gl 28" B & 483 B (V,) DA S K AR b
P, RIGESE THBWEE S — SR IR sy i )5
A EEZURE &, HER A ML AR 258 F 0 <A i -
B T30k (GC - ECD) " e J b p,p° - DDE
S AT O A S e AN p,p° - DDE FI-
FOKF AR B QA TF A FLI N p,p” -
DDE {1 H HEih e 5 K Ho i (R 25 @Ak 3 b st 2o vk
{&N p,p’ - DDE B4 & B, Bt
AR p,p° — DDE 7EMT LA g HEM R B K 1 4R
HE A H AR

1 S5y
L1 FEcs:

H 2009 4E 2 2019 45, 11 H 4 A TIEE T 61 4
BIEE R FE . A MRS AR A T 1
JE R, BT TG R S AR AR A
WOl A B S5 M5 B R . 61 24358 H 401k
J& 525 ~30 RRE—DHEM, EEREANNH
1E 61 Z I 43 ZREFE R TR S s
AN A LR, 540 18 A B H RNk T
55— YRS R W ) B LR, WIS I 2L B 1]
BE 6 ~7 4F ., S5— il LI PR A O RE S AR AR
F, F, Fy F, Fs Fo, 58 506 5 R AR SR

EAF S1.8,.5;.5, .55 \Sgo B I R £ 2 30mL
TSR, JF IR R IR L0 R IR S
JER R KR, HEE R TRE,

AT IR Fy Ko S, Al S A% , 5
FUMNEERL P p,p” - DDE H VX R E . 5
H BB E R 1o 25 BRI BRI B 524
Al BRI 36. 0g/L, I H T

1 B R E R

Table 1  Information of donors and samples

HEH ‘ ‘ AR
: SRR RERRS RRECER o
(N (%)
43 1 F,,Fg 86 26 ~31
18 2 F,,Fs,S,,5 72 32 ~36

1.2 950k

IECKE IR LT LTk KA E b
A vk g, W A € B J&K Science 2y ], %
Honeywell 13 [ Fisher /3]

TOKBREREN : 73 M, W A ALt A zialn) ), il
FHILE 600°C B ik oh, s T b

HFEAE AL RE L (60 ~ 100 H ) - 1l B 5 & i
P EIRH A W) o HTATTE S00°C D g rh gt 16h,
SRIGTE 130°C R P4 16h, il & THds b & H o

&4 p.p’ — DDE WYIR G A HLEA AR 25 bR I T
(50. Opg/mL) FREAH) (54 2,4,5,6 - PUSTH —
IR AN T R GUR BR IR ) AR (EPASO8T A2y
RAEAY) 2050 A E 5 b 58 B #58 E
Sigma NI
1.3 AUE S 5k

2010GC System “AH 3% — i1, T AR 1L (GC -
ECD, H A& Shimadzu A 7)) : FC A Ai H 3l FE 45
HERELT 250°C , AN A3 i R FF s ERE IR AR 1. Opll; ECD
R 305C, BAH DM - 5MS (50m x 0. 25mm x
0.25pm) A BANE /A THR A WG IR
B 120°C , LA 6°C/min F+ & 220°C , 4% %2 1) 2°C/min
TFZE 265°C , #XJ5 LA 20°C /min F| £ 280°C {443 8min,
5 Lh 50°C/min 72 300°C 34445 10min,
1.4 FeI S

FHRS W A% HER 1 0 10. OmL ¥ iy, JRFR 2 AE 5
it o PR EE RS R 150mL J3 s 2, AR
Y B AR PRI A ZY SmL 22K (10mL &
AN 15SmL 2, BRI AAS [ 9%5 570] 1if &6 50 70 YR % |
R HOA e A AR A 25mL IE S ke, 52
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PRFE 3min, # & 432 5, B B2 A VLA, HE L
PRI, AP DS OR , IF I TCK B R
BABRK G B AR BOR e RS e 4 22 29 10mL /MAFE, If:
AP S PR, RS R B E Lkt
RGN AY TR . FHIE OB A/ i (4 TN LK B
WG % GEAEE 4. 0mL IR R 235 B EHE
LSS0 B3/ TG L

HER 73 2. OmL $2 IO 4 W, Ak I T e v
A£(30cm x 8mm 1%, 7 6g i) . H SEH2.0
mL RS RS RIH L e 10mL 1F & Be Tk DE R IR
FE ARG PR YR 10mL 1E OB AT 25mL — 5 Bk
JBR R BRI E AR, I EE e IR o W DRI vk 4, O
MO biE 2 2 1. 0mL, ZF1F 50T
1.5 JFsffiE

TERAT SEBRFE S AT R, SRA DT B0 17 =
AN K SE (0. 40 (4. 00 1 10. Ong/mL) . LR EH
(BT B A I R S IR B A0L S 55, DA H bR 34 1]
R (R) RN FRUED 22 (RSD ) $EAR 4387 )5 12 B 7
WHEEFIR B BE . SCHR 4 R L] p,p’ - DDE 194G H
FRA 6. 0ng/ ke lipids,p,p’ — DDE F1#& (04 — T &
AP RTR DA N B, 734 RIS 433 43 A 78
59.8% ~120.5% [X.[a] (F-H{E K 81.3% ) F140.2%
~119.3% [X[a] (F-H4{E N 68.9% ) , RSD - {E 43
SR 19% F122% |
1.6 BARsgeihnbr

K SPSS statistic 22. 0(IBM) X 448 #4758 11
G378 SR SPSS A4 Hf (1) XLAR 8 AH G M, XHBEFL
Hip,p’ — DDEVRE S5 EEFLUIR T & & GRIEHE R R
FEE R EARBGHATAI G0 . PR R A A AHOC
PERIFIBIARIER  GAHE R B r > 0.5 FIEZ RS
p <0. 05, Ay HA MAIFHSCHE

1800

2 g5
2.1 WA HHEREFLIIEERL pp° — DDE BRFDKT

AHFFE A, 18 47 BE 5 5 A U 73 06k ] et 5 ]
6 ~7 4, SRAE 18 ZEER P FLI A RE A, R
VLI HEHE AN AR P 5 — L A
Fotedhh p,p’ — DDE Kl 2 3150 1 ML A1 7L
Hp,p’ — DDE HEitt @ FRAEH Fy (S — ALY
N 10 NH) H p,p’ - DDE B . A5 P IH 7L
WM Fy Fo Fiy S, S¢H p,p’ - DDE [ I 047 LE
B ME R

B 1R T B L A EEFLH p,p” - DDE
v B A Al s e, DL e P A I L B AR A
p.p’ — DDEMRIE & AUl B R lib . 15 e, W T4
ANEFLI, AR B (B0S) i p,p” - DDE By5%
BRI T Fo (80 S) o XKW, fEMFLIH N B3
FE) p,p’ — DDE WS R B Frgk R Rr i, BIRE
AN p,p’ - DDE RWTHEH R, /KN p,p° - DDE
w B R B PR X s A
FH T K, REBCE S AL
S,H p,p’ — DDE [ B2 & T ¥y o9 {EL, 1T —
SKIEH S\ p.p’ - DDE Hk R Z= & T FoP iy
{EHo Si#T Fioml FIUFRBIAE R M BRI A, SIS
{RNH) p,p’ — DDE J2—Ffifk BE s inid 72, B e 48
MRRSRE EEE WM p,p’ - DDE HJZRIH N,
POZSRE A3 IR R A R R A E 207
2.2 iR B EEELA p,p° - DDE SR RK-F-iY

Sl

R e RIS 8 R O RE N
p,p’ - DDERER B KA M. 1F 2 58 2 4k
W1, BEFL AL RN p,p” - DDE WIE 500 B
J77 A6 570 AR 56 P, B 43t I B0 22, B R

2 1600 | ‘IF mF, MWF, =S ®mS
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Fig. 1 Residue levels of p,p’ — DDE in breast milks from same donors within two consecutive lactations
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p.p’ - DDEVKEE AR, 7 BRI, A TES
T EGHIIE SR 25 R . AR 18 EIEE S,
p.p’ —DDE WREEIFEA BRIET Fo (55— izl A
REMNER G —DHA) BB T F dp,p’ -
DDE [V EE (Qn&El 1 i) o [AIEs F 8 1 AH [) 4F i
PRI S W N R o3 W A BB, 2 M LA P B 2L v
p,p’ —DDE [ FEME, BN, ABF5E 61 &
HREZEHNR o W W AE 26 ~ 31 % Z ], o 18
2B IEEAE 6 AEEK 7 AR, BIAE 32 ~ 36 B4R k41
oo SyPTEERFEN],32 ~36 ZWNIR SRR F
(%) p,p’ — DDE ¥ F [F) 4 % R 4 W B 26 1 S,
p,p’ —DDE ¥kBE(E 2) . X R, M EEAF B AH R
I, BEFLAAAIE T p,p° — DDE #3570 0 1 B
AKX,

1600 593
~ | = PZS = PO Pﬁﬂ Pl()ﬂ P75 |
g
L T 1310
2 1200t . N
::f ~J ~
£ | 4452
K 430
m
8 N 2887 322.1
,é* 230 1 266.1 . 191.6
< 115.5 s 014749
30 . -
kIR i

Py \Pas \Psg Pos Fll Prog 3 3| 7R i /IMEL /D U 3 (AL L L B

DY 437 (B R KA

PI2 W0kor iRl ik oy e s I A5 (32 ~ 36 ) |, fI S

p.p’ — DDERFERFIA S APl

Fig.2 Comparison of average residue levels of p,p’ — DDE in
F, samples and S, samples from mothers at age of
32 —36 years old (Each box shows the median as a
square, P, and P.s as a box, and the lowest P, and

highest Py, values as whiskers)

2.3 WAWHFLIGIN p.p° - DDE HEiHHE S LA

AWFFEH TR T 18 SRS — RIS AN
LW p,p’ — DDE R 3 (V,, neg/kg lipids/
month) o JMHTEERAFES) T3 20 4705 £
F 1 Fg B B A e /MBS, 565 — 1> W 2L A0 e i 5k
i A 18. 9 g/ kg lipids/month , 55 — /™I L, 3 HE it
Bk 16. 8ug/kg lipids/month,, I, AP
p.p’ — DDETES > 1 2L 40 oA HE it B2 AN ), 5 —
AR L0 PR R o 3 DR T 50 A LI A o

R F A S, p,p’ — DDE 3 EEARER M ZL T
IR BEA p,p” — DDE B I 4R & FUKF-, i T F,

Hip,p’ —DDE WREEH & F S, ik B, IS5 —4 i
FLEIH p,p’ — DDE [ HE 38 R F56 A 2L
ORI 5E 25 5025 2 W, w2 300 1 2L, v o i 5 3
AR PN B J 4 B BUK T Z (8] AT BEAEAEAH DG . AR S
ST AT e R — RS T X — 4518, 7EXH,
SPSS ¢ F 43 A HE itk 38 88 1 i 4 5 BUKSF Z [A] 1Y
R (R ESET FooafE) , Gt r g R h
r=0.709F1 p =0.01, BIPI E A .3 A9 1EA
2.4 JexiictEfkN p,p’ - DDE (15 4R

REZ 520 p,p” - DDE R
TFSE AR A 1 2 5% 5 35 BROK O, 053 el L 0 B
ke p,p’ — DDE [pyHE S (B A 23 DL BEFL
p,p’ — DDE fEEFIPEM A& p,p’ — DDE ()& 4
R, A I 3 D ] B e 1) Sy ¢ A R A 14 2
HFLWIEERLS p,p° - DDE YR EE, LA (1) A5 A
K p,p’ — DDE 7E W~ 0 L0 8] 1) o o 2l
TR

c, :co (1)

o VARRE B ; C AR AT— I FL I 4 g
BEFLH p,p’ - DDE (MR EE 5 C, 25 — AL I 46
BHEEFLH p,p° — DDE [ B2 5 ¢ AR A 2L 1Y)
(] PR [E] (4 ) ARG ¢ UM 6 4F

VARV, B S i p,p” - DDE /ESN €, 1)
(. SR, AR5 v A B S I 4 Bk 7L IR
F210 ~12 D H HUR F o p,p” - DDE Ik EE R
Coo MRHEF 2 PR 9 V-2 HEM R R AL T F th iy
p,p’ —DDE, FERIFAL AR, L2 Pk
() = Fh 5 (RO A (A BRI HP,s ~ P

V&l =

%2 p,p’ — DDE [t AT ek
Table 2 Excretion speed and accumulating speed of p,p’ — DDE

- 5 b
s w0
5 IX [ {5
F, ne/kg lipids 429.0 374.3 297.1
Fy e/ kg lipids 337.2 279.7 227.8
Vee  pg/kg lipids/month  18.3 18.9 13.9
Fuo ne/kg lipids 263.9 204. 1 172.3
s, ne/kg lipids 352.7 203.5 238.0
Se ne/kg lipids 293.5 209.4 152.3
Ve mg/kg lipids/month  16.0 16.8 17.1
V, e/ kg lipids/year 14.8 14.9 10.9
EDI  ng/ke/day b.w.  40.5 40.8 29.8

e a FORBHT R 3 b 2R TREE FITE /I DY 2357 BRI R i oy
PR 8] 5 e Al d 73R 5 —FEE AW FLIW N p,p’ - DDE
PR S A A S
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BB 3t =2 F Fe KoV AH L, SR
JEgs il Vo RTEE . TFEARERE, V, XA E
10.9 ~14.9pg/kg lipids/year, [R]EfFA TR, B4
H p.p’ - DEE I A AR & PR E & AR a1 Y,
B 22w A Py s AR EE R DU AT A3y EDT (R 19 H
4 29.8 ~40.8ng/day/kg. b. w.

3 g5k

p.p’ —DDE J& 4Rk 5o i Ja KBk 7L 5k B
W iR POPs, TEASHIFTE 18 5 32 2R 4R I
WL BEFLRE S AN p,p° - DDE ¥R EE, IR B
A B IEE R FREFL W TR 2 KRR
PEHUATFEA [F] I FLI N BEFLrP p,p” — DDE HEi 3
e R, LG RHA p,p° - DDE (% H £%
AN R, WL R W1, i 2L B
FL p,p’ — DDE ¥ B B FF 28 T B bRl
p.p’ — DDERJHEHE 3 5 5 46 & FUKFA %, JF B
S UL P R R v T L e st
PEIAN p,p° — DDE 38K & —Fhig g i %, 48 5 4
HIEVE R 10.9 ~ 14. 9ug/kg lipids/year, HAH A 24
TR LA HE R s Jb s L pLp” — DDE & H 4%
A (EDD) #5 H 29. 8 ~40. 8ng/day/ke b. w. , B i
T IS TAEHZU(WHO) AR & R Sl 4H 21
(FAO) X} DDT Hy#E e, B 20pwg/ day/kg b. w. .

W& ERAME p,p’ — DDE 2 BUKF- A FE
G, HERR IS p,p° — DDE FE AR Y & AR 32, 931
AR p,p’ — DDE XU E A4 Hh B [ 38 % A,
XFAAK p,p’ — DDE 2 g XU /9 9F #2645 o
p.p’ — DDEAE B il BOR i il 7 5 S5t 3 HAT 48
TR o AW R H % g 3L RE L P
p.p’ — DDEWRFERAGH LA p,p° — DDE & £ 3
JEAEE H R A, i — e 7 B3 % p,p’ - DDE
WeBEFR /R B RIS L, RS 45 R B pLp” -
DDE & FEAY AT LI 48 7% JEA™ I 0] 23006 309 9 B A
p.p’ — DDE ZF/K-, [F]If Al DL 7R 54> I a] Brak,
KHINEEAK p,p° — DDE [ & S5 A H A &,
[0 3:9: 3N NN i N NN
p.p’ — DDERYREE B E UK , DL & e fa s
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2. Command Center of Natural Resources Comprehensive Survey, China Geological Survey, Beijing 100055,
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HIGHLIGHTS

(1) p,p’ — DDE concentration in lipids of breast milk decreased during consecutive lactation, and the excretion

speed slowed.

(2) There was a negative correlation between the p,p’ — DDE in lipid and delivery times.

(3) The daily intake of p,p’ — DDE in Beijing women was far below the recommended value of WHO, and the

annual enrichment rate was equivalent to the monthly average excretion rate during lactation.
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ABSTRACT

BACKGROUND : Monitoring of p,p’ — DDE in breast milk was a significant way to evaluate the p,p’ — DDE
accumulation level in human beings within a short — term and calculate daily intake for infants. Although the
investigation of classic organic chlorine pesticides in Beijing breast milk showed that p,p’ — DDE was detected with
the highest residue level. The study on the accumulating rate of p,p’ — DDE, indicated a dynamic and long — term
change, in Beijing females this was neglected and scarce.

OBJECTIVES: To detect p,p’ — DDE in breast milks from two consecutive lactations, estimate the excreted speed
during each lactation along with the impact of delivery times on residue level of p,p’ — DDE in mothers, and
estimate its annual accumulating rate in Beijing residents.

METHODS : During 2009—2019, breast milk samples were collected from 43 mothers during their first lactation
and 18 of them during their two consecutive lactations. The concentration of p,p’ — DDE in breast milk was
determined by gas chromatography.

RESULTS: The analytical results showed that the p,p’ — DDE in breast milk decreased continuously during each
lactation. Age and the number of childbirths were the influencing factors of the concentration of p,p’ — DDE in
breast milk. The concentration of p,p’ — DDE increased with the age of mothers and decreased with the number of
childbirths. In addition, the average excretion speed of p,p’ — DDE in breast milk from 18 twice — birth mothers
decreased from 18. 9ug/kg lipids per month within the first lactation to 16. 8wg/kg lipids per month within the
second lactation. The estimated value of the annual enrichment rate of p,p’ — DDE in the interval between two
births of the mother was positive, from 10. 9ug/kg lipids per year to 14. 9pg/kg lipid per year during the
consecutive deliveries. Daily intake of p,p’ — DDE was from 29. 8ng/day/kg. b. w. to 40. 8ng/day/kg. b. w. .
CONCLUSIONS: The depurated dose of p,p’ — DDE in mothers within a month of lactation was equal to the
accumulating dose in a year. The estimated daily intake of p,p’ — DDE was far lower than the suggested value of

WHO. The Beijing female was in a low exposure risk environment.

KEY WORDS:: p,p’ — DDE; breast milk; gas chromatography; excretion rate; accumulating rate ; Beijing female
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