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Analysis on Persistent Organochlorine Pesticide Multiresidues in Animal Origin Foods
ZHOU Ping-ping, CHEN Hui-jing, ZHAO Yun-feng, WU Yong-ning, YIN Shi-an
(National Institute of Nutrition and Food Safety, China CDC, Beijing 100021, China )

Abstract; Objective To study mutiresidual level of persistent organochlorine pesticides in animal origin foods, to
provide information on the evaluation of the effectiveness of Stockholm Convention in the reduction or elimination of the
release of POPs into the environment in China. Method  Pork, beef, mutton, chicken, fishes, egg and milk were
collected at random from markets in 13 cities. The methodology used for the analysis of OCPs was based on acetone-
petroleum ether extraction, gel permeation chromatography (GPC) cleanup, and gas chromatography with electron capture
detector according to GB/T 5009.19—2008. Nines organochlorine pesticides ( 20 compounds ) including
hexachlorocyclohexanes ( HCH ), dichlorodiphenyl trichloroethane ( DDT ), aldrin, chlordane, dieldrin, endrin,
heptachlor, hexachlorobenzene ( HCB) and mirex were determined. Results The residual level of nines persistent
organochlorine pesticides in animal origin foods were low. Only B-HCH. pp’-DDE. HCB and heptachlor were detected
over 3 times of the limit of detection (LOD) and other compounds were all near LOD. Conclusion The residual level of

persistent organochlorine pesticides in animal origin foods dramatically decreased with the various bans and restrictions on
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HCHs, DDTs and other organochlorine persistent pesticides usage in China.
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FERE S i A b, [R)2E AT RG2S ORI
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AT LOD fH, ZE T as (s [N i 8 b
HEZKF- 0.03 ~0.27 mg/kg, 40 HE AL 011K
B ATINE 7 IR SRR 50% ~ 130% ,
DL 1, & 4153 K H BR Y [l >4 0.0010 ~ 0. 0250
mg/kg, WL 2,

1 2 [ASEB R bR RO 25
ki WA Ean) ES| X5 R 0 X
914y P L b T a5 Do s o e i o T 1= B e i e T =D iy G i 0 T SRS R

(mg/kg) MO EZE MeR 2 deR o R deR R feR o R Mok R ek iR

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

T AVAVAY 0.03 102.3 16.5 102.5 2.2 107.1 10.8 950 10.4 1120 12.4 91.3 9.2 113.9 5.8
B-7N/S7S 0.20 8.4 19.1 9.6 69 787 9.0 79.2 23.1 8.0 86 986 7.3 1352 1.9
A AVAVAN 0.04 107.8 13.3 106.0 5.6 66.5 6.6 103.6 12.0 8.0 9.2 9.5 83 1057 6.3
S AVAVAY 0.04 70.9 18.5 1042 4.1 81.0 11.7 944 82 103.0 17.4 110.0 3.4 102.0 9.2
NEKE 0.04 1042 147 96.6 6.5 60.4 52 96.2 11.6 8.0 59 940 152 117.7 4.7
& 0.05 116.7 10.4 113.1 183  71.6 5.4 107.5 9.3 920 4.6 130.0 31.7 123.4 10.4
HEE4A 0.06 64.3 11.0 658 6.3 8.1 56 580 154 780 7.1 70.3 7.1 89.2 4.0
ALt 0.10 77.9 5.0 57.3 9.2 90.4 7.0 62.3 16.7 8.0 17.5 78.0 17.5 99.5 4.1
RAEAF+ 0.04 50.1 12.9 50.0 4.3 840 223 67.9 88 69.0 11.7 658 10.0 84.8 7.1
M=, 0.06 62.4 144 565 65 79.5 51 524 17.2 113.8 20.0 656 10.0 81.0 7.5
B H 0.05 77.8 19.2 70.1 80 78.0 126 70.1 39.7 580 41 71.8 41 9.2 3.7
K ICH] 0.09 948 7.7 593 63 797 4.2 5.6 18.4 520 16.4 859 16.4 840 7.7
pp’-DDE 0.04 67.1 19.0 56.2 6.0 8.1 51 63.5 226 60.0 83 71.75 83 758 5.9
pp'-DDD 0.04 78.0 20.0 60.3 14.8 60.4 13.8 56.4 12.8 89.5 7.8 86.9 4 67.0 10.2
pp'-DDT 0.06 8.1 80 103.9 9.2 126.8 183 1151 15.1 130.0 11.1 107.8 11.1 128.2 6.2
op’-DDT 0.04 89.2 6.7 105.6 3.8 8.5 12.7 653 7.8 69.2 5.1 102.4 12.5 108.2 10.5
SAKEFIEE  0.09  110.2 9.3 113.8 5.4  60.4 20.1 66.0 13.0 860 20.0 73.8 23.5 56.3 14.3
SACHIE  0.09 84.9 24.7 727 12.0 80.5 4.7 8l.4 169 97.7 8.4 89.5 16.4  66.3 3.6
Sk ] 0.27 119.3 159 102.6 5.4  66.5 11.2 101.1 1.8 720 12.7 849 7.6 1240 9.6
KR 0.10 77.1 17.2 933 7.9 520 9.1 70.0 22.0 101.0 83 642 3.9 982 4.0
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2 FEA O BA MR 255% B BN A2 45 5% (mg/kg)
25y LOD A R ESVA| X4 A 21y X2
o 0.00;] M ~0-0053 nd ~0. 0144 nd ~0.0135 nd nd ~0. 0045 nd ~0.0056  nd ~0. 0056
QNN ‘ (11.5%) (11.5%) (7.7%) (0) (7.7%) (11.5%) (7.7%)
L 0.0010 M ~0-0220 nd ~0. 0713 nd ~0. 1010 nd ~0. 0138 nd ~0. 0304 nd ~0.0126  nd ~0. 0049
B/A7AS : (34.6%) (23.1%) (26.9%) (26.9%) (38.5%) (15.4%) (15.4%)
L 0.00p  ™d=0.0092 nd ~0. 0290 nd ~0. 0123 nd ~0. 0025 nd ~0. 0321 nd ~0. 0080 nd
YA : (11.5%) (26.9% ) (19.2%) (19.2%) (15.4% ) (3.8%) (0)
S 0.0010 M ~0-0048 nd ~0. 0073 nd ~0. 0087 nd nd ~0. 0080 nd nd
NN ‘ (3.8%) (7.7%) (15.4%) (0) (7.7%) (0) (0)
NI nd ~0. 0326 nd ~0. 1018 nd ~0. 1154 nd ~0.0172 nd ~0. 0353 nd ~0.0159  nd ~0.0127
NI (42.3%) (42.3%) (46.2%) (38.5%) (53.8%) (26.9%) (19.2%)
o 0.001]  Md~0-0112 nd ~0.0176  nd~ —0.0500  nd ~0. 0308 nd ~0. 0208 nd ~0.0112  nd ~0.0105
9% 3% 19.2% 2.3% 50. 0% 30. 8% 19.2%
VAR ’ (26 ) (42 ) ( ) (4 ) ( ) ( ) ( )
L 0002y  "d=0-0654 nd ~0. 7696 nd ~0. 0290 nd ~0. 0321 nd ~0. 0499 nd nd
30. 8% 19.2% 15.4% 26.9% 7.7% 0 0
’ ( ) ( ) ( ) ( ) ( ) (0) (0)
b nd nd ~0. 2375 nd ~0. 0080 nd ~0. 0030 nd nd nd
LR 0.0028 (0) (23.1%) (3.8%) (11.5%) (0) (0) 0)
e B nd ~0. 0682 nd ~ 1. 0000 nd ~0.0318 nd ~0. 0349 nd ~0. 0527 nd nd
PRI (30.8%) (38.5%) (19.2%) (30.8%) (7.7%) 0) (0)
it DL nd nd nd nd ~0. 0064 nd nd nd
2R 0. 0038 (0) 0) 0) (3.8%) (0) (0) (0)
N . nd nd ~0. 0238 nd nd ~0. 0364 nd nd nd
e S 0) (7.7%) 0) (3.8%) 0) 0) 0)
) d nd nd nd nd nd nd
izt . m
WA 0.0 0) 0) 0) 0) 0) 0) 0)
d nd ~0. 0259 nd nd ~0. 0385 nd nd nd
=i sy =N _ n
AP (0) (7.7%) (0) (7.7%) (0) (0 (0)
d nd ~0. 9598 nd ~0. 0075 nd nd nd nd
= X n
S 0. 0030 (0) (11.5%) (7.7%) (0) (0) (0) (0)
d nd nd nd nd nd nd
) = X n
BRI 0. 0042 0) 0) 0) 0) 0) 0) 0)
d nd ~ 0. 9640 nd ~0.0117 nd nd nd nd
e AR B 2 _ n
SO sk (0) (11.5%) (7.7%) (0) (0) (0) (0)
' DDE 0,005 M ~0-0380 nd ~0. 0601 nd ~0. 1080 nd ~0. 0525 nd ~0. 0908 nd ~0.0355  nd ~0. 0058
PP : (53.8%) (57.7%) (23.1%) (38.5%) (46.2%) (38.5%) (23.1%)
' DDD 0.0010 M ~0-0026 nd ~0. 0226 nd ~0. 0540 nd ~0. 0176 nd ~0. 0053 nd ~0. 0073 nd
e : (7.7%) (19.2%) (11.5%) (3.8%) (3.8%) (11.5%) (0)
) nd ~0. 0091 nd ~0. 0243 nd ~0. 0209 nd ~0. 0450 nd ~0. 0600 nd nd
pp"-DDT 00010 (30.8%) (23.1%) (7.7%) (19.2%) (7.7%) (0) (0)
, nd nd ~0. 0130 nd ~0. 0098 nd nd nd nd
DT 00014 (0) (3.8% ) (3.8%) (0) 0) 0) (0)
d~0.0414 nd ~0. 0708 nd ~0. 1139 nd ~0. 0749 nd ~0. 1053 nd ~0.0432  nd ~0. 0092
SR R o B L _ n
T o 5K (53.8%) (69.2%) (38.5%) (42.3%) (50.0% ) (38.5%) (23.1%)
d nd nd nd nd nd nd
Bk FE | iR 02 "
IR 0.0250 0) (0) 0) 0) 0) 0) 0)
1 nd nd ~0. 0230 nd nd nd nd
St e A ) nc
SHIKITAIR - 0.0075 0) 0) (11.5%) 0) 0) 0) 0)
d nd ~0. 0343 nd nd nd nd ~0.0127 nd
Sk G . "
SHIKITAL - 0.0099 (0) (3.8% ) (0.0) (0) 0) (3.8%) (0)
SIKECFHI R 'R nd nd ~0. 0668 nd ~0. 0579 nd nd nd ~0. 0452 nd
7 (0) (3.8%) (11.5%) (0) (0) (3.8%) (0)
d ~0. 0044 nd ~0. 0102 nd nd ~0. 0033 nd nd nd
pAE L0022
HBLR 000 (7.7%) (3.8%) (0) (3.8%) (0) (0) (0)
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TE 1983 A4 1| ml KR ] 7 7S 7S A 3 6 4 FH A,
HAE R T2 A28 A, ZE TR A 5 Kk 30 AR i
Fﬁﬁj"‘i T HAL 2 P B e, 48 O 28 1k s RR
H R X A B I E SR P AR A AR,
M, TE A BRI W I 2R G0/ 1 b 15 G ) W I 5 DA AR
K ( GMES/Food ) H 5 75 7S 7~ 1 1 6 1) Sk E 200
W Hbr o 223 AR HL KA 5 H 7S 757 T 1 o

/Ry =N AR A AVAWAN IR MR S A ISR
ZHE BRI R ), R B R e VLS R I Y 2F
REES 7S 7S 7S -2 5% B /= 29 0. 08mg/kg, >k A b
S A PRRI A8 PR R R T TR 24 O 0. 05 mg/kg, 3 W]
AN [R) b DA S R 7S 7S 7 TR VR s 18 7 B 7K ST TE 22
S, AR B M gy T LA — 2P e
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20 4 é
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F 1 REE S/ SRR A5 9 A

23 ORIRIHB ARG S 7S 7S T A A R B A0 0 e 45 2R (mg/kg)
K WA RG] E X 1A fiL A ] X 7R
NSNS TETEEE NSNS TETEEE NOSAS WEEEE O NOSAS TEEEEE NOSAS TETETE NOSOS TETEEE NOSON TETE S
WIREGFRM 0.0137  0.0144 0.0061 0.0146 0.0057 0.0291 0.0087 0.0301 0.0157 0.0441 0.0093 0.0241 0.0049 0.007
o PG VG 22 nd  0.0122 0.0169 0.0074 0.0118 0.0091 0.0043 0.008 nd 0. 0441 nd  0.007 nd nd
WALIEE  0.0104  0.0101  0.0211  0.0125 nd  0.0121 0.0106 0.0146 0.0089 0.0383 0.006 0.006 nd  0.0061
VAR T nd  0.0074 nd  0.0119 0.007  0.0082 nd  0.005 0.0105 0.0102 nd  0.0096 nd nd
’E‘iE 0.0128 nd 0.0426 0.0075 0.0810 nd 0.0162 0.04 nd nd 0.0148 nd 0.0057 0.006
WA IR
WIFEK Y 0.0123  0.0100 0.0262 0.0101 nd  0.0149 0.0052 0.0058 0.0169 0.0355 0.0066 0.0069 0.0052 nd
IIZRAEM  0.0108 0.0096 0.0067 0.0198 0.0456 0.0136 0.0048 0.005 0.0149 0.007 nd 0.0058 0.0046 0.0062
N5 ARG 0.0057  0.0059 0.0262 0.0168 0.0335 nd nd  0.0205 0.023 0.0078 nd 0. 0094 nd nd
IPERJE  0.0099 0.0056 0.0193 0.0196 0.0079 0.0087 0.0044 0.0147 0.009  0.007 nd nd nd  0.0067
STTEM 0.0185  0.0244  0.0531  0.0297 0.0238 0.0594 0.0105 0.0059 0.0344 0.0455 0.0106 0.011 nd  0.0062
HEARF nd 0.0052 0.0057 0.0172 0.0095 0.0109 nd 0.0072 0.0101 nd nd nd nd nd
VARG nd 0. 0071 nd 0. 0094 nd nd 0.0097 0.0301 nd 0. 0061 nd nd nd nd
b 0.0091 0.0184 0.0078 0.0566 nd  0.0314 0.0048 0.0124 0.0124 0.0551 0.0056 0.011 0.0085 0.006
1 :nd yARAGH .
2.3 NS FIRE L 5% B R AE 21 o DDT
E= pp'-DDD
WEVE ALY HIPI NSNS H a-, B-, y-F1 8- ) m-DDE
AVAVAN: ORI NI (TR B | AT R R R e AR R - I 100 4 % %
pp'-DDT 15% op’-DDT.0.3% pp'-DDD #11 4% pp'- i 80__ % % & %
DDE, M40 7 1990 4E ¢ vk /R i S 7 = = & U
R 60 = = = =
'13%/7‘ EYHEE RSP AN oSSR E N ﬁx} | = = = =
T, L B-oSAAANER B N L, AR E ﬁ 40 4
w1 pp’-DDE i ih i E 2GR B IE X B ) ]
5 20
1‘40“']E’J/\/\/\*ﬂ{rﬁr{%%%éﬂﬁ'ﬁﬁ%mE‘HﬁiﬁL CES S
27 B B R TR o0 A, a5 R LI 1 RN 2 0 @ z@ @. ® @ : 4&
LR N 3 ‘% & & & @ &@ &
B2 s DDT SR =i 5% 88 53 1
100 -

R N 20 el i s A S AVAVAW S PAWAN
NI R BRI 0, 29 SR B W 56% . pp'-
DDE % i B 1 BB AR B W, AN KRB =W
56% , it pp'-DDE 5% B 5 200 B 1) 74%
2.4 AHEARZ IR R B Ak b

HRPEZR 1 A 25 2R (R ek th BRI ) L 46
£ 2002 A7 [E JE RGE R 5 RS I A 3R AR 19 3h
WIVE £ O 340 B R 97. 5% AR B
XA HLEAR 25 5% B G B e g T 0 A8 b, AR
P WHO XA H B840 1) 4 7 b B0 5 7, S i
FA 2 TRE B 60% B, AR At 285 S 43 i) e
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T Hh BR K AT T L ol B B K P 1Y 2
VAT 30T, A% SCH ARG 3 LUK Hh BRAEA A
B R4 AR 9 R AR Y 1 1 R R e (A
#4760 kg i) , 3R 5 ZMRIE 97. 5% 3 BOH 9% F 4k
TRt AR B i AR AT L, 9 MoA LR
R 2 B B N AROK P B2 B o TR R A A ML 245
SRk G O 2 5 R A e, O 0. 0000817 mg/
(kg BW - d), 248 AoV A i (PIDI) (1) 41%

DDT 2 85 &k 2, & 0. 0000245 mg/ (kg BW -
d) ,{E4Lh PTDI Y 0. 3% o 7EAG I B RE il o, 28 A
2 9 P HLEAR 25 1 £ 2B 58 B, 1X 5 H AL R Y
FEETHE AT G, Mid S Al L, P A4 o 2 =
T f e, A WA A BIL SR 240 i e R 1 Y 2
LTI, 2915 86% . X vl BE-5 R i Y S
A, 5y AN atES % (ARD) A
b, Fob i AR R i 20 ARID 19 0.35%

K4 APSEAKLIRE I RE R mg/ (kg sw - d) ]

2 3iEk7] i A FH A XA A5 X3 JEN s PIDI PTDI%
AVAVAY 0. 0000014 0. 0000002 0.0000001 0.0000002 0.0000009 0.0000005 0.0000005 0.0000037 ADI =0.005(2002) 0.07
VAVAYAY 0. 0000081 0.0000011 0. 0000010 0.0000007 0.0000032 0.0000020 0.0000024 0.0000185 0. 002 0.93
INFAR 0. 0000020 0.0000002 0. 0000003 0.0000003 0.0000006 0.0000010 0.0000017 0.0000061 - -
L& 0. 0000119 0.0000035 0.0000005 0.0000012 0.0000020 0.0000016 0.0000017 0.0000223 0.0001(1994) 22.30
At 0. 0000066 0. 0000006 0.0000005 0.0000014 0.0000022 0.0000027 0.0000029 0.0000168 0.0005(1994) 1.68
A + 2k G537 0. 0000055 0. 0000027 0. 0000004 0. 0000010 0. 0000020 0. 0000023 0. 0000041 0. 0000179 0.0001(1994) 17.90
DDT 0. 0000079 0.0000010 0. 0000009 0.0000008 0.0000061 0.0000027 0.0000051 0.0000245 0.01(2000) 0.25
SR A 0. 0000324 0.0000025 0.0000024 0.0000060 0.0000108 0.0000133 0.0000142 0.0000817 0.0002(1994) 40.85
KR 0. 0000018 0.0000001 0. 0000002 0.0000003 0.0000006 0.0000007 0.0000007 0.0000045 - -

HEHEBR GB 2763—2005 2 CAC FLAE , 757575 FR AW a-7S 7575 W B-7S 7575 W y-75 75 7S
DDT Z ;- B8 - B B R 5k RN 572k B3R L 2k

SN Z AN DDT S pp’-DDE  pp’-DDD  pp’-DDT  0p'-

N
PRS2k PO BR Z s S I S0t R s R =2 5 IR

A ECR] A3 [CAAK FCRIZ A, — BT
=5 AVERZERE R AR mg/ (kg w - d )]

i A 4 A A X514 ey 12 o ARMD  ARM%
N 7AVAVAN 0. 000036 0. 000023 0. 000010 0. 000003 0. 000102 0. 000031 0. 000006 0. 000211 0. 06 0.35
VAVAYAY 0. 000130 0. 000081 0. 000092 0. 000030 0.000112 0. 000067 0. 000041 0. 000552 - -
+4& 0. 000006 0. 000010 0. 000001 0. 000019 0. 000004 0. 000006 0. 000003 0. 000049 - -
4 0. 000104 0. 000032 0. 000052 0. 000051 0. 000068 0. 002190 0. 000051 0. 002549 - -
AR5 + 2k C5F] 0000015 0. 000003 0. 000003 0. 000009 0. 000012 0. 000015 0. 000009 0. 000066 - -
DDT 0. 000029 0. 000765 0. 000009 0. 000017 0. 000057 0. 000029 0. 000017 0. 000923 - -
SRR 0. 000164 0. 000055 0. 000090 0. 000022 0. 000334 0. 000172 0.000178 0.001016 - -
KR 0. 000168 0. 000053 0. 000046 0. 000101 0. 000135 0. 000179 0. 000101 0. 000783 - -
VE: - I
3 itig 5 2000 414 [ 1 i 15 G W i R 14 45 S AH Lt

FRE 7S 7S 7S R I T A5 FH B3 BR il 4 2 30
4,5 20 20 70 ARG 4 E A A5 AT H, 7SO
7S PR i o O 7 P KT S 3 T AR (B 35 A T R (EL
o, FEAR YA v, ok B R e VTG JR T b DX S R R
i 7S7S 7SR E 0. 1154 me/kg, i 4 2005 AFamiAf
S GB 2763—2005 (£ it A 24 fie Kk B R
)T BIRLRE L Sk 1A R K s X 0 2 AR R T
A N 0.0432 me/kg, JRHE G T GB 2763—
2005 WRLE . HEBREMEIZE RS (CAC)E TS
PR 3l A A 1) £ i v e R e 245 % B R v v T A
Fe, 23 52K BRI & X, SRR VTS R RS K
Vo P R B s M X R S A A RE SR B
ARG H L (8 TR A TR L TR X PR A
b G 7 2 IR 2004 4F P Y R R T
AN 23.2% 14.3% 4% F120% ) .
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