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Determination of 19 kinds of pesticide residues in eggs by gas
chromatography-electroncapture detector
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ABSTRACT: Objective To establish a method for the determinationof 19 kinds of organochlorine pesticide and
pyrethroid residues in eggs samples by gas chromatography. Methods FEggs samples were extracted with
acetonitrile, through comparing four kinds of purification methods, the best detection method was selected. The
samples were purified by solid phase extraction (SPE) and dispersed solid phase extraction (QuEChERS). The SPE
columns included GCB/NH, column, GCB/PSA column and FLORISIL column. And them were detected by gas
chromatography-electroncapture detector (GC-ECD). The external standard method was used for quantification.
Results Excellent linearities were achieved for all targetanalytes with good linear correlation and correlation
coefficients ranged from 0.9974-0.9999. The recoveries were in the range of 70.3%—109.6%, with relative standard
deviations (RSDs) range of 0.17%—7.2%, the limits of detection (LODs) were ranged from 0.15 to 5.1 pg/kg.
Conclusion In summary, the proposed method is simple, accurate, efficient, and is adequate for the rapid screening
and quantitative analysis of organochlorine pesticideand pyrethroid residues in eggs.

KEY WORDS: organochlorine; pyrethroid; eggs; solid phase extraction; gas chromatography-electroncapture

RIEMEE: A, WL, TR, FBUFRT MK 524, E-mail: 1414896194@qq.com
*Corresponding author: ZHENG Rong, Master, Engineer, Wanzhou Institute for Food and Drug Control, Chongqing 404000, China. E-mail:
1414896194@qq.com



4890 B2 A TR R I 2 e

12

0 51 &

MEPSAEFENMEICR | 44 R XL EA
SR, TR A AR T AT Y 8 FhEEERR, IR A
MERNEYZ —. MEEFERETTHmEARE, A1
A B KR W B g, S AT B RO O, IR AT
ANAGAN BN TS B o 28 A Al AT B S 2 1
fR R, k2RO 2 4 L 9 AE Y, (R AR
BEr R AT AR BB, ULBR R AG RS 25 0 F AR Y
PR, BAEAL IR SRS IAT, KRR
THREREE, B ILICR S, K™ M 2 Ar e
PROCRERIRZG AR o A2 2l BB R 48, ks
TP RIS E P nTREAFAE . AT, AR 255k B 8 p el
A S EEED T O @Rl SO -
IR O - B R R U A L S
- TR 1 RV € 1 - B 0k AR BB — UK 2 A ZF0 )
SRRV ER SIS A B B, AR RS R AL A1,
BOAHCOTETEAE AP T TINE R 19 i 2y M @ik
Rl A S rp 19 R 25 fie D WA, Pk, AWFss
TR EERERN I ERSE R 19 ARG HIE, L
S0 A 00 X8 3 R B A LSRN DL R g R AR 2 S — P b
L RE ARSI AR AR S

1 MR5ERZE

1.1 {YEEFA T

Agilent 7890B B AH 5L (AL B s L 45 A HL 47l
R, I Agilent 23 F)); AutoEVA-60 4 H 3 FE47ik
451 . DB-1701P E414E (30 mx0.25 mm, 0.25 um),
QuEChERS 4+1£% . QuEChERS $2Hhfu(4 g MgSO4+1 g
NaCl+1 g Na;C¢HoOo+0.5 g C1,H §NaO7) (RN i A
]); GCB/NH2 %+k45 . GCB/PSA ¥k . FLORISIL #+{k
(LS S P AR A7 R A )

a-666. y-666. f-666. 0-666. p'p-DDE. 0'p-DDT .
p'p-DDD . p'p-DDT ARifEF K (MR 50 pg/mL, #t'5
1831907, 4t Htdx A 5Tk B £ A R A Al ), 2k KA
(1000.4 pug/mL, #t5 C0007937). FRE M T IGHEARAEY)
(4 1000.8 pg/mL, 5 C0006987)(Jt 5T € M LE MR
A BRAFD); o6 FFBR Y BT (LE B 99.20%, it S
B2097A). LEARUEY (L 98.6%, HLS B2017A)(GkifE
W E PR S A B A, SR ERR D) BT (LEEE 99.90%,
#5 G139280, ##[E Dr.Ehrenstorfer 2 l); .M EAFR
HEMIRR(BLE 99.5%, L5 1801), BRIEAGEEAR e B (Ll
99.6%, #it5 18001). HFAGBRIR I BT (LEEE 99.9%, #HL5
18001), S5 F IRFRUED) BT (LI 99.5%, HE5 19001), K
BEEFREYI R (AL 99.7%, H#ES 13001)(h T RF £

ZEb); RFIARME R (L 98.27%, #t'S TM191011-02,
%[5 Stanford Chemicals 23 #l)o

19 B 24 b i 2 B TRC IR, PRI 8 A [ (A v A ot
10 mg, JIE AT EAZE 10 mL 135 8 Flbrififg &
W, WHGERA 19 FFRIERE T 10 mL FEHAED L
BB 2, HAANLEMMRE R 1| ng/mL, BIBR RUAHHE
KW N 5 pg/mL HENRGFRE R, BRI EIRAT
.

IECRE(iga, dbatimR R A E), S
Al R R TAT AT B A ), BRI A, BRI R
Jiti AT B ) o

YEREN: T,

1.2 SLIg &

12.1 #H&HRRE440

QuEChERS Fij4bHl Jy 5. HERIFREL 5.0 ¢ ARG
50 mL .0, A 10 mL 2%, A QuEChERS
PEHGERfY, PRT% 5 min, LA 5000 r/min 5.0 5 min, Y4E )2
TH N A QUEChERS ¥Hb 4, #R3% 5 min, LA 8000 r/min &5
A5 min, WRHL2 mL FAMCE H 40 °CAIBE & T AR E
IET, A 2 mL IE BRI i, RS,

GCB/NH, QA ¥k MERIFREL 5.0 g #£450E 50 mL
BELET, A 10 mL LIS, A 2 g NaCl, #7H
30 min, A 5000 r/min #.0> 5 min f55+k, GCB/NH2 H: [ 2
WE-F G, vniEfe, WRFESEEE 2 mL FiEfen
GCB/NH, #, F 6 mL ZJiE-H 2 3:1, Vi, Y
SEEBVEL T A h 40 CCKIB &M T AWK EL T,
JIA 2 mL IECREi R, R ARSI .

GCB/PSA BiAH 5% MEFIFREL 5.0 g BEANZE 50 mL
BLET, A 10 mL LS, A 2 g NaCl, &7
30 min, LA 5000 r/min &> 5 min, WERHWHEL 2 mL $EB0K T
AIREH 40 CAWIB KM T ARREET, A 2 mL i
LR A RS, B 5 mL NER-1EC4E(3:7, VniEik
GCB/PSA #, KA LA R H, Fl 6 mL PNEH-1E b
(3:7, V:Vy#EATBEML, WU AR T A T 40 °CoK
WA FRAREIRT, A 2 mL IFE KRB m, 55
FAETE ST

FLORISIL AN 5 k: MEFFREL 5.0 g FE 4L E 50 mL
BELET, A 10 mL LIS, A 2 g NaCl, #7
30 min, L4 5000 r/min #5.0> 5 min, HEGRRI 2 mL 32BOK T
RAWAT T 40 ORI FRIRZELET, MA 2mL EC
LR A R RRAAL, 5 mL NER-1EC4E(1:9, Vin)iEik
GCB/PSA L, W frd AL ARE S, F 6 mL PNER-1E & bE
(1:9, V:HEFTURI, AR TR UE IR T2 E T 40 °CK
WA TFRSWEILT, A 2 mL S keiFBism,
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HRECRE 250 °C, fIUFHEE 300 °C, FHERR)F:
110 °C{#4% 1 min, LA 12 °C/min FHEZ 220 °C, 1£4% 4 min;
LI 12 °C/min FHEZE 270 °C, 4% 5 min, LA 18 °C/min FHf
F 280 °C, {#FF 12 min 3 &R, 4iE KT 99.99%, H
PAE, P 2.0 mL/min; $ERERE 1.0 pL; #FRETR: A5
it = 8

2 GR55HH

2.1 AUFHERERE

A EEIL A 2%, St I S N — 5 17 ik
A REDE A TG T M, ABFSE LA T QUEChERS.,
GCB/NH,. GCB/PSA. FLORISIL 4 Rk 75 s iz
B ISR L 1.2.1 TR SRS ek, T LG 4 g
A7 B AL ORI 1 7R, FLORISIL A 1Ak (A48 i BT
ERRTR, H M AR MR85 .

AR DO E 4 Figef ik A EleR, 4 Fhigek
Ik IR ANER 1 Fis . i FLORISIL A4 4k sl [a]
WA, Ak R RV LA DT 4 w3 el e, it FH 9 - 1F O o
(1:9, V7). IWNEI-1IEC%22:8, V7). WEi-1ES %837, V:V).
- 1E CUBE(4:6, V2 V) 4 FiOR ] Ee B A0 e B 0t A 7 R I, 9
IR I A3 1 28.2% . 44.4% ., 105.1%., 109.3%, N
T F L B v IRl AC% A v, (LR P T R L B D i, 2%
W B 0 2 e 36 R 3, DRl FLORISIL AT i Ak 2R R AR
{8 Fil GCB/NH, #1: il GCB/PSA H: ¥4k Ti S0 Al 5L 4 [T g 41K,
JE & GCB X4 rh & A V-1 5 A Sk S I B RE i,
TERASFEAE A R, VR M5 70 EL A e 88 55 1 1 50 B )
K HARME A Yot 7ok (i GCB/NH, kgL,
DAV LU 2 Il 32, TR IEC4e3:1, vin), W
HR-IECBEQ:, ViV, FER-IECREQ:L, VY. BZR-IEC b
(1:2, V), HE-IEC K13, V:IOWENBEBIR, TR

B [T 2243 1K 84.2% . 72.1% . 49.5% . 46.4% . 39.3%, H
R E A v SR R, R F R BEIBLRR Dy, SRR
RN iy | 1 G S 7 L = Kl NI A i <l I
QuEChERS k¥t 19 Fip o lnl i 26 4E 83.2%~118.4%,
il J2 Ao T X6 2 v () A 245k P RS

Z5 b Jirik, FLORISIL # b A REw: Kbk, 154
TSR, SR I [DBSCR B, 3 2k O fh e e T mT DA s e
A1z 28 P SRR R A B8R 22, GCB/NH, A1 Fil GCB/PSA
T AR R T G 524 100 VR B DR B i L IR e, ol T PR
UM RS R R, R SCR  22 01 B H 2R
PEEK; QUEChERS ik b A Mg Z b, MHHMA
ML 700 25 1 A R e A, Ak B S B e, R O A F 5 0
QuEChERS F LTS & H 1Y 19 Pk 2558 B8 fa gk il .
22 HRMEVBEE

FERAR W AR IR BE & 90, 100, 110, 120, 130, 160 °C,
S5 R IR AL ARG S i B Ry, 120 °C K LA FIREE
0-666 55 TR IO | SAAME 5 F A R N BB oS 40,
BE AT FH A A A ik ) 22, BRI FH A 38 9 00 4 TR
110 °C, £-Ya HWEF Qi 2 iR o

E: 1. QUEChERS; 2. GCB/PSA; 3. FLORISIL; 4. GCB/NH,,
BT ARy R OR

Fig.l Four kinds of purification for different substrates

R 1 OB 19 FRZEIERFM
Table 1 Effect of SPE cartridgeon recovery of 19 kinds of organochlorine peticides

B/ %
b= Hir9
QuEChERS GCB/NH, GCB/PSA FLORISIL
1 0-666 105.8 88.5 76.8 91.0
2 HAGEER 106.2 0 0 93.8
3 7-666 110.8 87.5 81.2 93.5
4 L& 109.2 85.8 83.5 94.8
5 B8l 93.2 80.5 80.0 88.5
6 $-666 114.8 82.5 101.2 101.2
7 5-666 116.8 922 89.8 98.5
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[T % /%
b= HAr#)
QuEChERS GCB/NH, GCB/PSA FLORISIL
8 a-TiFt 112.0 86.0 88.5 95.2
9 p'p-DDE 100.8 80.5 88.0 92.0
10 2k B 109.2 85.2 90.5 95.8
11 0'p-DDT 98.8 75.5 87.0 98.0
12 p'p-DDD 107.2 83.8 90.2 97.2
13 p'p-DDT 109.5 70.8 91.5 99.0
14 i NI 83.2 64.5 75.2 86.5
15 T 114.6 118.4 105.3 28.0
16 34 TR 106.0 86.5 97.5 105.0
17 5 T R 118.2 97.2 82.8 110.8
18 T A SRR 4 114.5 89.0 91.0 102.8
19 TS TR 118.4 84.0 95.8 119.8
3E3 3E3
2E3 — )
N *® 2E3
5 2E3 D2 T = 23
& 1E3 =7 B
= ~ ﬂ: ) = 1E3
500 QL - = 500
0 PN L J I 'TJJ e ‘\ A 0 }\ R e
0 5 10 15 20 25 30 0 5 10 15 20 25 30

fif 6] /min

B /8] /min

TE: A5 B R A P48 FRIAIR 1, 72 BRI B 20 ) D bm vy Bl 2 R i o i 4
B2 19 M HLEAR 2GRS AR D) B @k

Fig.2 Chromatogram of mixed standard solution of 19 kinds of organochlorine pesticides

23 EFRMMN

F RV (matrix effect, ME, %)= (FL 5 VG FoA i th £
BB RIS ERR R RER)-1 ] x100%, 23528 (5%
IEC R IR UEIR W, 16 1.2.2 AU F#ATINGE, BFRM
BRBRERE T RRE 2 PR, REM, FRIKK ME
9 27.3%(FRAEELFRNON), FRFRMEE) ME 9 64.7% (38 B R
), p'p-DDE ) ME 3-13.1%, HAlfb& 910 ME YK it
£10%, YREGFETANL . AT BrillE oA e, 4805k
B4R T T 4 ot e I 25 T80
24 FEEER
241 LMEE. BB, EREFRETE

J T T BRI BSON B A BTN, A R b
ZEAR TG A I A5 B WAE S B VR B A v T ARV VR PR 7,

& R IBUR SPRMEREATE 0.10, 0.20, 0.40. 0.60. 0.80.

1.00 mL FAZEREREARZE 10 mL, #%08 1.2.2 B@ig st
HEAT @GS AT, DI (X, pg/mL) A bR, WA Y
Aebi, FERRERTZE, DL 3 RHEMR L (S/N=3)IT3 R R, %
HFRE ST METE R . Ltk . AHOCRE. R BRI
% 2, HXEZRBAE 0.9974~0.9999 ZJa], & HFR7E 0.15~
5.1 ng/kg Z[H) o FRIBOWEEAS (AR SN A — 2 IR 25 hRifE
W, M 1.2.1 B9 QuEChERS ij &b 34 % Jy 32 thil & il s

o AR 3 KPR RA R, RANIIIKE 3 ANER,
HO1.2.2 AT EIEA T, SR ILE 3. PIRERE
70.3%~109.6% 2 8], #HXTHR M 25 76 0.17%~7.2% Z [H],
¥4 GB/T 27404—2008 { SLo = i fshil e & Rt
R ) ok [ 0503 FIORS 8 BE B AR, 1 B AR S 3G 8 ST 1 VR
AT FH T SE B A ARG
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Table 2 Linear relationships and limits of detection of various reference samples

Fr et PREIE] A g POREC BRI e
/min (pg/mL) r /(ng/kg)

1 0-666 10.515 0.01~0.1 Y=412268.34X-72.04 0.9996 0.30 Y=447744.50X-367.40
2 FAE SR 10.626 0.01~0.1 Y=383527.64X-9.58 0.9994 0.40 Y=388442.75X+253.68
3 7-666 11.353 0.01~0.1 Y=394901.02X-458.60 0.9998 0.35 Y=425133.81X-465.43
4 L& 11.882 0.01~0.1 Y=376505.21X-288.61 0.9997 0.40 Y=390951.41X-19.56
5 B'EE il 12.628 0.01~0.1 Y=445225.52X-560.97 0.9995 0.45 Y=493348.78X+71.51
6 S-666 13.211 0.01~0.1 Y=83040.59X+1298.29 0.9996 1.7 ¥=92238.74X+125.32
7 5-666 14.064 0.01~0.1 ¥=333853.50X-838.10 0.9996 0.65 Y=342029.04X-705.15
8 o-Bi St 15.588 0.01~0.1 Y=337236.38X+41.59 0.9994 0.50 Y=362847.36X+337.18
9 p'p-DDE 16.139 0.01~0.1 Y=319458.38X-374.72 0.9995 0.56 Y=367738.09X-248.06
10 TG 16.571 0.01~0.1 ¥=362605.16X-206.18 0.9994 0.15 Y=391422.51X+189.76
11 0'p-DDT 17.261 0.01~0.1 Y=188320.03X-107.77 0.9997 0.90 Y=196043.70X-226.86
12 p'p-DDD 18.028 0.01~0.1 Y=267325.58X-328.90 0.9997 0.55 Y=285160.90X-2.74
13 p'p-DDT 18.404 0.01~0.1 Y=218301.09X-495.29 0.9996 0.75 ¥=229383.27X-603.49
14 152K 3 g 19.058 0.05~0.5 Y=354728.94X-58.05 0.9996 2.2 Y=377282.95X+929.55
15 FrRZNi 20.021 0.01~0.1 Y=121849.07X-111.07 0.9974 1.4 Y=73992.50X-333.41
16 FP 43 i 20.145 0.05~0.5 ¥=385135.70X-93.18 0.9999 2.3 ¥=392352.06X+384.17
17 ST 20.815 0.01~0.1 Y=54696.65X+301.68 0.9997 5.1 Y=42972.76X+67.33
18 AR 22.156 0.05~0.5 Y=856305.95X-1504.28 0.9997 1.5 Y=840778.39X-305.81
19 RIFGBR 28.263 0.05~0.5 Y=573033.59X-803.52 0.9984 4.0 Y=543487.41X-448.90

R399 FMRAFRMEE, EIRERE

Table 3 Recoveries and relative standard deviations of 19 kinds of organochlorine pesticide and pyrethroid residues

~ RN 0.02 mg/kg 7NN 0.08 mg/kg 7RI 0.16 mg/kg
75 Hir#)
(B & 7 RSD/% ISR/ % RSD/% (B & 7 RSD/%
1 0-666 78.0 13 87.1 6.1 86.0 1.8
2 AR 76.0 0.17 79.5 6.8 76.0 23
3 7-666 83.0 32 90.8 3.6 89.1 1.5
4 & 82.3 3.1 81.4 6.2 78.1 2.5
5 3R 71.0 1.4 71.1 7.2 70.3 4.1
6 B-666 109.6 2.1 95.6 3.8 94.8 13
7 5-666 80.3 1.4 90.5 2.3 90.6 1.7
8 a-iFt 90.0 2.2 90.2 2.1 84.7 2.5
9 p'p-DDE 76.0 3.9 79.2 3.1 74.8 4.8
10 K G 84.7 2.5 88.9 1.9 84.4 3.0
11 0'p-DDT 85.0 4.7 81.7 22 77.5 3.6
12 p'p-DDD 88.0 2.3 91.6 1.7 88.5 2.3
13 p'p-DDT 78.7 1.9 83.8 1.3 81.5 3.7
14 A R 96.0 5.4 89.9 55 86.1 5.7
15 pEAN 92.3 33 91.8 1.4 91.3 1.5
16 FR R4 TR 99.3 2.5 96.6 0.91 92.8 2.8
17 S IR 106.7 4.4 99.2 1.5 91.3 2.2
18 R R R TR 87.7 0.66 94.2 1.6 92.4 2.4
19 UK A 78.7 1.9 90.0 2.6 84.2 5.0
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