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Determination of chlorpyrifos in fruits by solid phase extraction-gas
chromatography

HUANG Yan-Li, CHEN Xiao-Long, XIE Chun, GUI Hua"

(College of Tropical Crops, Yunnan Agricultural University, Pu’er 665000, China)

ABSTRACT: Objective To establish a method for detecting chlorpyrifos in fruits by solid-phase extraction and
gas chromatography (SPE-GC), and detected the residues of chlorpyrifos in 4 common fruits of kiwi, seedless black,
summer orange and yellow heart watermelon. Methods The extraction effects of organic solvents such as n-hexane,
ethyl acetate, acetone and methanol were compared, and the purification effects of different solid phase extraction
cartridges were compared. Results The extraction solvent was preferably acetonitrile which is easy to separate the
water layer, and the dissolution injection solvent was acetone, whose solubility is high and the toxicity is small and
the price is economical. The solid phase extraction column was preferably a Florisil column. Under the experimental
conditions, chlorpyrifos had a good linearity in the concentration range of 0.01-100 mg/L (+*=0.999893), the
detection limit was 0.01 mg/kg, and the experimental recovery rate was between 72.8% and 90%. The relative
standard deviation (RSD) was =7.9%, and the matrix effect was negligible (91.4%-103.0%). Conclusion This
method is simple, efficient and low instrument requirements, which could be used for the determination of
chlorpyrifos residues in fruits. With the method, no forchlorfenuron was detected in kiwifruit and other four fruits in a

supermarket in Pu’ er city, which indicated that the supermarket fruit swelling agent pollution is very small.

EEWMB: ~MA YT ITREV7E 345 H (2015C133Y)
Fund: Supported by Project of Scientific Research Fund of Yunnan Provincial Department of Education (2015C133Y)
“BIRAEE: AL, YEIN, FEOFSET N BT, E-mail: 569684980@qq.com

*Corresponding author: Gui Hua, Lecturer, College of Tropical Crops, Yunnan Agricultural University, No.3, Siting Road, Simao District, Pu’
er 665000, China. E-mail: 569684980@qq.com



%5 23 4]

BOHEEE, S5 A A - AUMT I R KR SR 8033

KEY WORDS: forchlorfenuron; gas chromatography; fruit; solid-phase extraction

1 3

SR 44 M4 . CPPU ., KT-30, Af LAfE 4N 4
24, HBLR Tz A AL B, R SR K DL
2 SR TR R A O BR A F A A2 D, SRR
AR, KREESTEREESEAKNKD . R GB
2763.1-2018 Edh LA ZARIE (A E AR 43 Fhok
Zyf RAR BRI IRE, AREpk . WA, BE . BrmK
5 0.05 mg/kg, PHRAE KGR 1M 0.1 mg/kg. SNt
JUR BATASEIN 43 B 7k 2 B A WA e ik L R R RO i vk
F IR 3 R O, R R A P S R
o FHXTSRUL, SAHETEEN AL . X TFLREN, —
s R HIE e Ve MR . SRR RIS, A R N
il . FREE. VR AT RIS RS AT A B 3k SR 45
FRBEBG, TERR R, BH AR I berh
VSR BEAR/DN, U ICRAR, ANEEM . XAy
P, HOEE W0 A R A AR L A AR O/ |
QuEChERS %5 )5 3115, ik e A 25 5% R 10 40T 50K .
QuEChERS AH X e i3 o i ., Pl gel'®) {8 [ AH A BGgHk
IR, HEERRON /N, I A, Haem e ik
EE 3

AW FE LA SE 5 1] 0 Z 55 A X B HE R 22 (relative
standard deviation, RSD)YEN HLEEIKEE, A Hr AFRER . A
I ZE B A 1 o) SR I R % B A 45 SR s e, TR] B Ak
T TR A5, ST [ AH 2K B-AOR 0 35 2k (solid-phase
extraction and gas chromatography, SPE-GC)#: il ik MAk . JC
AP BAEFIEL.OPEIN 4 Rk SRAEE P SR T v,
DU SRt £ S A SR it v S k3 B AR L T 55

2 MRIEREE

2.1 #RL TSNS
2,11 RAFe s

AMNR(>99%, FEE Aladdin 2AH]); (GG, €
Thermo Fisher A )); PR, EALENCHTaE, FKE R
BHZ 43 H)); Florisil, Cps. PC/NH,. Silica [EIAHAS IV (2
 Agela 23 Fl).

BRERk . JOATREE . TR AL YR I T T A
KIS o
212 MBEE

Clarus 600 A0 4% { (3 & Perkin Elmer A Fl);
HC-3618R ¥ DAL B R EA F]); WD-12 A
WRAS (B M BB 28 71); SK-18TC A AL ( iR 24 7);
ME204E 43 #7 K- (3¢ E METTLER TLLEDO 23 A]).

il

22 EWHE
22,1 ARG B R 5 AT KR4

TERR AR B AR AR ME 5 10.0 mg T 100 mL 25
o, NEEZS, 5% 100.00 mg/L FrUER K. B T-18 °C
UKFEHORAE . WA RO FR R, 15 B EE 43302 0.01 .
0.04, 0.16. 0.80, 4.00, 100.00 mg/L FRFIFRIEEW .

FRUETRIRHE 2.2.2 (ORI S5 I, AP B Bsf )
P, DUGETAE B, 2flbnE LR
222 &g

{6354 Agilent HP-5(30 m x 0.320 mm, 0.25 pm); %
AW 2.0 mg/mL; F:E: 80 °C, £ 1 min, A 10 °C/min
FH2 120 °C, FLL 25 °CH = 280 °C, 1#+F 5 min; JEFER
1 pl; SALE R : 240 °C; HL T {7 35461 %5 (electron
capture detector, ECD)K i #5IR & : 300 °C. fEMLSMFT,
SN IR AR BY BsF 7] 5.488 min.
223 HSwEra®

PRI WERRFREL 10.0 g KR53 F 50 mL R I 245
BLLEY, IMAZHE 10 mL, 25 kHz F#AH#LE 15 min. 1l
AGAEH 3 g, 8000 r/min B> 10 min, FHE, B EFHR
4mL, F50°CTFEAMET, HIECK:HNEI=4:1(V:V),2 mL
Wik, frigbe

edk: A BIFIE ke NEA4S 3 mL HkkEE Florisil #F,
R, 2 mL RERVER 2 Ik, YRR S0 CRARET, W
fili] 2 mL EZE, 3 0.22 um JEME, £F,

3 HRESR

31 &iEE

FRUESh TR RN & 1, b, w4 SR EnK, OB
[A] /=5.488 min, PFMFFEEEFINERAE G RELl, T2kt
B AT, ULy Rs S A R BB g, (HAN
R SRR ) 2 PR R E 1 3 #T o
3.2 AFIANEEMSL

SR IE F AP AR R R, R S A 3 A T 5
bR E S VA RV T I FE b, SEBKIRER T IEC k. &
TR . PIERE . FBEA R M) o XA b ZE G 1,
S0 B AT A5 00 G MH MR VA /0N, 5 6 i o [
WK < 20%);  FF SR P A Xof G He O o A v, (VR 2R U
I 5 KR A KA 5 53T LG ERI L >, HE
DJESKMAERT S, Bk, RUFRESRCREERNKE
FE S I ZEBOA T

Xt VA A A R R i R U N ) 2k R I
SCIS R IO IR G, RN EOR A AR
Wi 2, HAMBK, SR SR04 ) g e ] 45



8034 B dn 2 4 R R I A 4R 5510 4

MR 5 PRI A E 5 3, DA 1) A 52 ) S bt DR £ P B 1)
B/ TGS EN S 5 D, AR SRR R A M Al
PR BRI R, [ B g 23 A 4l L35 A ) 4% S 7 e
B AENBEIEAT TOE PRI GE, N2 500 B SEHe 45 3R 04 i
JRE IR 4

55 i
50 1: TAER (43,
45 2: FEE (5149,

3: J—_Eﬁ@ (I Z=R);

40 4: G,

E 35 !

4 30

Ed 25
20
15 2 3 4
LN
Sb—

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0 55 60 6.5
5 [E] /min

BT GAMEBRAR I b 3 ]
Fig.l The GC chromatography of standard
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Table 1 Recoveries of chlorpyrifos in fruits
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