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Determination of 22 Organochlorine Pesticides
in Egg, Chicken and Milk Powder

CHANG Limin', ZHANG Yang®, WANG Chunming®, SHI Pengfei', WANG Shuwei’
(1. Comprehensive Test Center, Chinese Academy of Inspection and Quarantine, Beijing 100123, China;2. CAIQ
TEST Beijing CO., Ltd, Beijing 100020, China)

Abstract: A method for simultaneous determination of 22 organochlorine pesticides residues in
eggs, chicken and milk powder was established. The samples were extracted by acetonitrile solution,
purified by Captiva EMR-Lipid solid phase extraction column, determined by gas chromatography
(ECD) after n-hexane dissolution, and quantified with external standard method. The results showed
that the linear relationship between the mass concentration of 22 organochlorine pesticides and their
corresponding peak areas were good in the range of 0.005~0.2 mg/L, and the R*> were greater than
0.995. At spiked levels of 0.01, 0.02, 0.1 mg/kg, the recoveries of 22 organochlorine pesticides were
between 60%~100% with RSD less than 10% after 6 repeated determinations, fitting the coefticient
of variation in laboratory according to GB 27404-2008. This method could effectively remove animal
fat and lipophilic interference in eggs, chicken and milk powder. Besides, the sensitivity, accuracy
and precision of this method could meet the requirements of pesticides residue detection, providing an
efficient and reliable analytical method for monitoring organochlorine pesticide residues in eggs,
chicken and milk powder.

Keywords: solid phase extraction, gas chromatograph (with ECD detector), animal fat,
organochlorine pesticide residues
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Table 1 Instruments
m

1 Agilent7890 T*E AL (GC) [ Agilent 2 ]

2 HP-5 A 3% (30 mx0.25 mm,0.25 pm) [ Agilent 2 ]

3 DB-1701 A 5335 4 (30 mx0.25 mm,0.25 wm) & E Agilent /A Fl

4 WA 2 [# Eppendorf 2 7

5 VORTEX GENIE2 {4 JiE 1 2] #% 3% [ Scientific Industries /A F]
6 CR2IN &1L H 2% HITACHI 2 7]

7 SR-2DS ¥k % i H 7% TAITEC 2 #

8 EVAS0A &ML oy [ 3 57 AR RA F

9 VISIPREP DL [ 4H %% B4 2 [E SUPELCO 2~ ]

10 XS105&PL303 43 #1 K-F Jiii+ METTLER TOLEDO /A
11 Milli-Q 4K R4 3% [E Millipore 2\

F2 KH
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CHANG Limin,et al: Determination of 22 Organochlorine Pesticides in

Egg, Chicken and Milk Powder

1.2 HmursbE

1.2.1 &bk FREC2 g #Eah 5 mL 2l K R 51
PATE 30 s, 20 mL Z PR $2HL 20 min J5 1 1.5 ¢
AL IE 1 min,5 000 r/min 50> 5 min; B 10 mL
W FRAWRE D40 CRAWREET,3 mL 1F C b
MR T 15 mL B0, A 5 mL B iR, %
655 58, ¥ 30 min 77702 (WA AL B, il A
B R H 52242 ) ,4 000 r/min 550 3 min, B
IECK)ZET 15 mL 8058, A 3 mL 10%%6% /2 1
W, IR JFE 1 min,4 000 r/min 5.0 3 min, BUE & %56
ETAWRE 40 CRAWZEILT,1 mL IEC ke E %,
T SR £ TSRS

1.2.2  Captiva EMR-Lipid Bl 48 £ % FRE 2 ¢
FES, 0 5 mL B 4K R ZL3R E 1 min, 20 mL &
iR 20 min, 0 1.5 ¢ EAL R IR E 1 min,
5 000 r/min &0 5 min; B 10 mL _E ST 2 WKE
40 CAMZENT 4 mL, fIA 1 mL 4l K iR ek
A1, @i # 3 Captiva EMR-Lipid [# AH 6 BUH:
(5 mL 2B .5 mL #B4iKEAL ), A 2 mL 4 HE-7K
(RBLLE 4:1) 5 WP i Captiva EMR—Lipid [54H %%
UM 2 Ok U R il T & 1 g SAEEN 15
ml BT, WA T W EERR T W
(K% 8.5 mL)IRiE 30 s, &2 )Z, W EERT
40 CFAMEL T, 1 mL IEC ke BIF , %
A

1.3 FRAERGES

131 AREME &R i HERPRECRE T 10 mg
PRdEdh T 10 mL 255 b, 9T M 28 20 B 4k
P 338 24 e B 0 A v 2 T

1.3.2 ARERSER R IGE & 0 bR MG %
WT 10 mL AR, 53] 10 mg/L b fETR A1,
ZIR B RN 1.0 me/L ARER ST,

1.33 AR/ ARz ERREGE & 1.0 mg/L bR
IR G W, I IE C %e 38 9076 B B TT o i B
0.005.0.01.0.02.0.05.0.1.0.2 mg/L ) £ 5 #5 i T.
VER W
14 HWMEHF

SIS HERE DR 250 °C; #FFER 1
WL 3 AR (41E =99.999% ) , i 1 mL/min,
FHERE W 50 °C, LA 15 °C/min FF %215 °C,
£FE 1 min, F-L2L 2 C/min T+ £ 220 °C, £ $F1 min,
SRIG LA S C/min T+ & 250 °C, ££4%F 7 min, )5 LA
40 °C/min J+ 2 260 °C,{#4F 2 min,
1.5 &mE it

RAE GB 2763—2019, &3 HER T HHLHALZ
1) fie K A% B3 PR B JE A TE 0.05 mgrkg DL L, Hod g
FF GSF DDT 7SN 245 o i Z M B o, o 7 8
U M s 2 B Kk BE PR TR AT M SR XS |
o v M A A T 5 VA L, A G n T £ 43 4K
23514 0.01.,0.02.0.1 mg/kg, BEAIKFEEHEE 6 K, 1%
1.2.2 F1 1.4 715 547 55 Ah BTSRRI 2, 31587 25 1]
W (REC) FIAH X5 HER 22 (RSD)

2 BR5HMH

21 SHEBIESGHNETL

T ALK E S5, NI TE @
T BT 2k R — S e FH 55 Ak Y HP=5 (i e R
FH HP-5 35 H: 0 5 i S 1 LI 1, ot P3 i
XS p,p’~DDE MK K .p,p’~DDD Fl o,p’ -
DDT., BiFFsifRER Al p,p’ —DDT 2 8] ()43 85 B I A
FHAR WP S P i DB-1701 34k 434 5 i £,
TSR UL 2, 22 R HLSEAGS P00 43 8 B R TE [
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M
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9 12 9314 5
17 18 19,5 215,
M ﬂ J\A MR AR g
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12 13 14 15

La=7N757532. B=7S7STN ;3. y= 8878 54 LA 3L O 55, 5=/ /S 78 5 6. L& R I ;7. B &5 8. 5% LI ;9. L IRHI 5 10. 8 & 5 11,38
AL 12 NE S 130 a-Bi P 1400 20 15 15.p,p” ~DDE; 16,2k G5 5 17. 5% 2k IG5 5 18. - J+519. p,p’-DDD;20. o,p’—

DDT; 215 FHR e 6 ;22. p,p’~DDT.,

B1 22FENSKGEIEE(HP-5 Bifi)
Fig. 1 Chromatography of 22 organochlorine pesticides (HP-5 Capillary column)
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1
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1920
7
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Lo a=757575 3 2. AR B8 5 3. =75 75 7S 54 B G 5 SR M ;6. 3L G 5 7. B=75 7578 3 8.7 LR 159, 5-757575 5 1058 S 5 11,36
AEH 12, a-Bi 5 13 50T 140 %515, pop’ =DDE; 16,4k [ 5 5 17.5% 8k [G51 ;18 0,p’ =DDT; 19. p,p’~DDD;20. B-fi
F£+:21. p,p’-DDT; 22 FHR FR %L .
2 22 MAENSKAEIEE(DB-1701 i)
Fig. 2 Chromatography of 22 organochlorine pesticides(DB-1701 Capillary column)

R3 LEFETMEXEH

Table 3 Linear equationgs and correlation coefficients

1 a—7N7NTN y=2 530 780x—7 898.126 59 0.999 21
2 F RS y=1 579 520x-177.734 46 0.998 62
3 Y AVAWAN y=2 145 030x-5 248.983 38 0.999 63
4 L& y=1 945 610x—4 673.114 76 0.999 58
5 BN y=1 783 700x—811.422 51 0.999 97
6 R y=1 745 150x-959.567 75 0.999 78
7 RV AVAWAN y=734 726.1x-633.372 87 0.999 97
8 S y=1 309 690x—1 076.668 75 0.999 37
9 I AVAWAY y=2 030 030x—4 628.495 42 0.999 76
10 AATT y=1 469 930x—1 302.812 70 0.999 98
11 HE LA y=1 646 800x—2 532.384 64 0.999 83
12 a—fi fF y=1 612 180x-2 154.746 77 0.999 86
13 S KTt y=1 728 040x—2 709.687 64 0.999 90
14 i = y=1 491 220x-3 495.332 80 0.999 52
15 p.p’-DDE y=1 546 940x-3 525.057 24 0.999 55
16 Tk G y=1 470 010x-3 145.091 87 0.999 70
17 SR y=1 157 460x-3 213.432 70 0.999 55
18 o,p’-DDT ¥=903 022.4x-2 676.772 71 0.999 62
19 p.p’-DDD ¥=960 703.9x-1 625.801 19 0.999 80
20 B-ti y=1 272 590x—1 420.573 77 0.999 96
21 p.p’-DDT y=882 362.6x—4 692.446 00 0.998 50
22 BRI &N y=1 094 140x—1 363.963 86 0.998 88

2.2 ETAMERFTIRHERE

Bl 3 23 X PR A i 48 B R i Ak Fl Captiva
EMR-Lipid [& 48 % BOH: Ak 1) €238 O, 8] 4~5
43 5 R BE I AR IS 28 R i fk A Captiva EMR -

Lipid [ AH & BUR: Ak (0 €235 P 1) X8 1A o o B 5 i
0.05 mg/kg MR GARUER IR, B8 6 WK, 43 i #E AT 1T
AbFE AR RISCR (REC) AR XS bR A i 22
(RSD) L35 4,

A& S Lt £ 2L 2022 FE M1 BE 5 H
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1 4~5 R 4 Al R, R s Ak i AL RO HE
Captiva EMR-Lipid [E A 2 BOFE 47, {5 23 i 0K

] Jie K EGHRI Sk G R eR S 0, HICIRH] 7 3L IR

T = IR AL BT B B L R 1 i

(@ B L L R 60%, A%k GB27404—2008 TR | ifii K F

Captiva EMR-Lipid [& #H %€ BUH: i 4,22 Bl A HLA

A 25 U R HE 60%~110% , F5 4 50Kk . A il

FE T R IR i B A LUK 25 5% B, A

: 1 Pomin 2 Captiva EMR—Lipid [ F % BURE 1F 5 5 AL B4R}, 3 i
(b) Captiva EMR-Lipid [&l # 2% B 44k, RV BN E REC A1 RSD L2 5.

3 WEREE{L S LAD Captiva EMR-Lipid El 182 BU4S L
Fig. 3  Sulfonation of concentrated sulfuricacid and

Captiva EMR-Lipid solid phase extraction

3
2
4
9
10 13 15
1
11 19
7 8 18 21
»wuwup_l L %‘0 —'ﬂ\— e
12.5 15.0 17.5 20.0 22.5 25.0 27.5

#/min
1. a=757575 3 2. H GBI IR ;3. y—7S 757 3 4L 5 5. L AUR IR 6. 3L IG5 7. B=7S 7575 5 8.5 3L G 59, 6-757575 3 1058 50 P 1135
AL 12, a-Bi )t 135 X SF 14085 )15, p,p’ ~-DDE; 16,4k 5 17.5% 2k (515 18. 0,p’=DDT; 19. p,p’-DDD;20. B-Fi
1321, p,p’-DDT; 22 .65 PH B2 & .
B4 mBELREEIEE

Fig. 4 Sulfonation purification of concentrated sulfuricacid

(8]
%)

s d

10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5
#/min

Lo a=7N75 75 s 2 AR R ;3. y—N 7S /N34 B 5 5 AR 6.3 T 7. B—N 7575 s 8. 5% L IGH 9. §—75 /8755 108 &5 LA
AEE 12 a-Bi S 13 NS 1400505 ) 15, p,p’=DDE; 163K R 3 17. 53 8 K51 518, 0,p’=DDT;19. p,p’=DDD;20. B-Hi
321, p,p’ -DDT; 225 FHi B £k
B 5 Captiva EMR-Lipid &8 2 BU% ¢ & 1% &
Fig. 5 Captiva EMR-Lipid solid phase extraction purification
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x4 BAMIREIKR BZE (n=6, R EE LI Captiva EMR-Lipid E 2 EU$1L)
Table 4 Recovery and precision of 22 organochlorine pesticides residues in chicken (n=6,Sulfonation of concentrated

sulfuric acid and Captiva EMR-Lipid solid phase extraction)

o i R i 1k Captiva EMR-Lipid [& #H j B
A2

1 a—7N7N7N 70.1 69.2
2 EIERIZE S 84.2 4.6 80.0 5.3
3 T A VAVAN 72.4 3.7 67.4 4.1
4 tH 79.0 3.9 65.9 6.1
5 FAE N 0 0 78.2 5.1
6 Blaaey 49.5 9.6 63.2 5.2
7 B-757NAN 73.7 2.9 67.4 3.3
8 SR 40.3 12.2 72.7 3.9
9 o AVAVA 68.8 2.3 75.3 9.9
10 AT 79.7 5.1 78.3 42
11 HALA 44.8 8.7 71.9 45
12 a-Hi ¥ 21.0 10.2 76.6 4.7
13 R E ST 74.0 3.0 71.9 3.9
14 G2 PR3 81.2 2.4 79.6 1.2
15 p.p’~DDE 80.6 2.7 76.4 2.4
16 K G5 0 0 74.3 2.7
17 5K BRI 0 0 83.9 3.4
18 o.,p’-DDT 73.1 6.2 63.1 3.1
19 p.p’-DDD 80.2 9.9 93.0 6.8
20 BT+ 48.9 11.6 79.5 1.6
21 p.p’-DDT 79.0 7.6 64.1 4.0
22 B R 5 37.1 6.5 63.2 5.3
x5 BEBH P INFREKE BEZE (n=6)

Table 5 Recovery and precision of organochlorine pesticides residues in egg,chicken and milk powder (n=6)

=] {R)Jl] JAN=ER D /\ _z %*ﬁ
=2 H R

0.01 95.0 81.1 76.9
1 [ EVAVAVAY 0.02 82.8 4.8 67.3 8.0 62.4 4.1
0.10 81.6 29 782 4.1 62.8 29
0.01 70.7 2.3 76.7 4.8 103.9 8.3
2 EIEN (RS 0.02 68.2 4.2 76.3 8.5 88.2 9.7
0.10 69.8 43 65.0 3.5 74.4 5.1
0.01 96.3 4.0 69.5 54 74.2 2.0
3 Y=INININ 0.02 84.8 4.1 66.1 5.0 65.8 3.9
0.10 87.7 5.7 71.1 4.5 66.6 3.7
0.01 88.3 3.7 70.4 5.7 733 0.6
4 L& 0.02 78.4 4.4 66.2 5.8 62.2 3.7
0.10 85.9 9.7 68.3 6.1 63.3 1.9
0.01 102.2 4.6 67.1 5.0 110.8 7.9
5 FA A 0.02 88.6 6.4 79.9 9.5 87.4 3.4
0.10 85.0 35 100.4 42 74.3 3.1

RS d A S 2022 EE 41 BE 51
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st
- 2 YE ik
K/ (mefhce) __

0.01 78.1 67.1 62.9
6 I 0.02 70.7 6.9 66.1 7.5 62.9 1.8
0.10 70.9 8.5 76.0 7.7 63.2 43
0.01 85.1 3.4 65.7 5.2 79.8 8.6
7 B-7N75N 0.02 88.3 9.8 68.0 4.8 71.6 29
0.10 84.0 5.7 82.5 3.6 71.0 3.6
0.01 74.9 9.6 67.0 3.6 65.4 6.4
8 S 0.02 70.3 7.9 72.1 9.7 61.3 5.0
0.10 75.6 9.2 78.8 5.8 62.5 39
0.01 80.5 3.1 102.0 9.1 71.3 5.7
9 ETAVAVAN 0.02 75.8 9.5 93.1 9.3 65.2 2.5
0.10 81.3 6.2 80.4 9.3 69.3 2.4
0.01 84.3 3.6 94.0 8.8 99.6 4.8
10 AT 0.02 79.0 7.1 91.7 9.2 92.4 8.4
0.10 87.9 9.9 87.4 5.9 73.8 3.7
0.01 96.5 2.4 72.1 5.1 90.3 6.3
11 e LA 0.02 86.8 4.2 74.3 9.2 86.8 9.5
0.10 94.0 7.0 85.3 3.9 72.6 2.1
0.01 95.6 3.8 75.0 8.0 76.1 72
12 a-fift 0.02 85.0 2.8 78.8 9.2 72.0 8.5
0.10 89.8 8.8 92.7 4.1 732 4.1
0.01 86.0 6.8 73.8 8.4 82.6 9.8
13 EEE BR 0.02 79.0 4.4 68.7 9.2 72.5 9.8
0.10 80.9 8.8 81.2 3.8 68.3 7.1
0.01 70.4 6.0 82.4 8.2 76.0 9.9
14 = S 0.02 66.0 1.9 75.5 9.9 66.5 73
0.10 72.1 7.9 88.3 3.8 64.3 3.1
0.01 68.7 4.0 83.6 7.0 67.5 44
15 p.p’—DDE 0.02 63.0 2.5 71.3 9.9 58.5 7.7
0.10 66.8 6.5 83.4 42 60.9 2.4
0.01 85.5 4.0 75.7 42 76.2 9.7
16 2K I 0.02 75.8 2.4 79.1 9.1 62.7 49
0.10 84.3 8.7 88.5 3.6 64.8 1.7
0.01 115.4 22 103.8 4.0 82.3 8.9
17 Sk B 0.02 99.8 5.6 92.0 9.9 73.0 2.7
0.10 105.9 8.3 89.2 3.6 69.3 3.6
0.01 108.6 6.2 83.1 9.6 83.1 9.9
18 o,p’-DDT 0.02 82.1 8.7 66.7 6.0 82.3 7.3
0.10 82.7 8.6 63.7 3.6 62.0 1.7
0.01 87.2 4.9 74.4 9.1 71.5 79
19 p.p’-DDD 0.02 79.3 3.9 89.9 9.3 78.7 6.4
0.10 91.7 9.8 106.3 54 83.8 3.6
0.01 91.1 49 72.9 6.5 80.2 8.2
20 BT+ 0.02 84.9 4.4 75.6 8.8 86.1 8.9
0.10 95.0 9.4 88.4 2.9 88.7 7.1
0.01 1132 4.8 96.1 7.5 99.3 53
21 p.p’-DDT 0.02 86.9 2.7 66.7 43 75.8 8.4
0.10 88.9 9.5 64.6 53 66.8 6.8
0.01 109.6 53 85.2 9.0 85.0 6.8
22 T 3t PR 0.02 92.6 2.0 63.2 3.1 87.9 9.7
0.10 104.4 9.1 61.9 35 96.0 1.9
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