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Determination of 12 kinds of organophosphate pesticide residues in
solanaceous vegetables by gas chromatography
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ABSTRACT: Objective To establish a method for the detection of 12 organophosphate pesticide residues in
solanaceous vegetables by gas chromatography. Methods Pesticides in samples were extracted with acetonitrile,
then cleaned up using organic millipore filter membrane, and finally separated by a DB-1701 column with
temperature programming, and detected quantitatively by hydrogen flame photometric detector. Results 12
organophosphate pesticide residues could be completely separated under this condition, there was a good linear
relationship in the range of 0.05—-1.00 mg/L, the correlation coefficient » value was 0.99935—-0.99993, the recovery of
this method was 71.5%—112.4%, the relative standard deviations was 1.0%—-9.4%, and the detection limits of this
method was 0.01-0.06 mg/kg. Conciusion This method is rapid and accurate, it can be applied to quantitative
detection of multi-organophosphate pesticide residues in solanaceous vegetables.
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255 A R R RAETE AT AR W R, AR e 8
S B J5T 22 A A Sl B T R A % BT O T 0 R
{EL A SR 20 S A 2 % BR R AR A & A o TR S P b s
i 496 1 i S A i A 25 5k B A I 45 SRR B, i SR SR
SR AR B R A, T . URSE . =k
B 26 T A AR B AT AL 2SR 25 A 4Gt R4 OR A
XFEEIN T 364 AHIREER AR 255K B o Hr 45 2R 3R M, i
RHHE AR RN 37.36%, HIREN 1.92%, HARK
2y Z2 09 WP B, v BE i AR AR 24 B AN 24 72 4 )
W 0 11 220 00 S i SR 208 S A s 1) B LR ol 0 4 D)
XK IA T AR S EE SeA 2 5k BR A A3 M R W, R 2K B
SERZTHR AR Sy 53.8%, HAbRFE Ry 3.3%, BEALME. Kk
B SURR S 5 1 A MLBE R AR 24 02 5 R i SR 2R S e b
Hy F A

VU A T6 DS AL 7 98 SN b, o SR R S AR
P, ACREE S H TRARRMAETNE, —EH2
A RN B A SR, (EOR I SR . RO S
SR Pl S A 17, DR L S P e X g8 S A oL
PR RZGFRBAE Z | RGN RZAEMR, iR KR
SEAR LGRS B A o A, H Tl SRR SR IR
Wl B — el 1~3 d, /T —BA LA 251 7~14 d
4“2 4 Do) B 30,k AR 24 7k B XL 6 vy ) e L IR
B MU IR 2 — w7 Pl i SR Pk
A4, HAE S BRI R 2 70% 424710, ]
] R A AN 2 Bt P B8R (acetylcholine esterase, AChE)[¥)
TEPE, 51 b 28 2 2R 28 L PR A2 SR il 22328 5 - £ Tk
B (acetylcholine, ACh)RJREBUIR, MIMAIA ACh HIIE
WAL RUIRE, REONMR I BEE) | 5K | TR SRR, ™
Al FEO AR s T R LA 2 X R 2
BRI 2, AR HLBEA 24 Y o (o A ] 2 S 8O
TE 2R 2 v B BB K B e Y IR R AR i
(maximum residue limits, MRLs), 2l &Y5E & X
N A B FAE R, P, sz fapfdE | P H R U
i HLBEAC 24 5% B Ak I kT g

AT ST X PO X V2 R A . . B
AREHE, @ TR . RAWE . WRERE . Rk,
FURRL. SR SR, Thouek. KMemREE. TIREE.
MR AR ESE 12 FhisEE | SRR HLBEAR 25 B
Rl 75 ik, B TEAZH DR B S A LR 25 Z 5k
WD PRA R AR S, DR B2 DA R R S i 42 4
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2.1 H&EKIR

FAh . . BOBIESSEREML T 2019 4F 8 ARET
PG 9 DX 7 % 7 3 e £ R IX 2k g e A %l A AT o
22 N5

Agilent 7890A SAMEIHU(GERE Agilent A F]); ik
FE: Agilent DB-1701 B 408 4% 4:(30 mx0.53 mmx0.50 um,
FHE Agilent 241]); R-215 BEFE7% & X (FiL: BUCHI A H));
IKA-T25 &5 R ALER IKA A R)); BB 12 fofkzl
FRUESR[1000 mg/L, ARy AR A 5 A4 Jo ot W B Ak 0 3
O CRED]; AHLUERL0.22 pm, HBAF); LIE. HEH[E
A, FEER CHRB ChEDA R A1 AL (B at,
BT R AL T3
2.3 FERRBIECH

FURCEAF 12 IR 25 hR ARG S TR K 12 PR 25kt
A3 50 R R £ B 100 mug/L ARUEVA, -20 °CHE % F

FEEE AR 12 R ZEhRuE TARIR I K 12 Rl b e
BT TR F DI R C A% 5 mg/L RS AREE, 1 B RIE-SrkE
FH VA AR B BT 5 R A AR AR
24 HEmMALE

HEFIFRIL 25.0 g Bl ABESEAE S T 100 mL Bebfr,
JMA 50.0 mL Z 55 3573 2.0 min, JE4CLEIE ST RE MR
A 7.0 g @Ab4, PEFFES) 1.0 min, 5% 50.0 min £F 5
JZ, BL10.0 mL b2 CREWERE 28 & Eik T, AW
WEAT, HAMEAEZR 5.0 mL, 5 022 pm AHLIEHE
FmpEm
25 SHEGERH

{0354 DB-1701 B 448 (43545 (30 mx0.53 mm,
0.50 pm); B NES(HEN 99.999%), i A 70.0 mL/min;
B S R2s S(EEEH7 99.999%), Fi# R 130.0 mL/min; 5,
HREARELE ] 99.999%), N 4.0 mL/min; A4
HERERE 1.0 pL; SEFETIRE Sl 230 °C; il R KA
#: #% (flame photometric detector, FPD). RJE & 250 °C;
FHEFERFUNT . WIEAFEIR A 100 °C, LA 30 °C/min F5HE 2 T+
E 200 °C, LI 10 °C/min Y R T FE 245 °C, {R+F

13 min"*11,

3 HRED

3.1 HEmBICERNMIL

ABIRGE g A e A i A B SR A B ), FES
E#R NY/T761-2008 { i3 AR A HLEE . HHLE . BB
B RN S L H TR R 2R AR 2 22 B B8 M ) Bedihy b AR TS
Al B, BRI AL BRI 2% R B E AR A K
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Tk, KRG TR AT AL R [R], $2 v T REdh AT b
PR ACR; R, SRR m TR R, @ik T HERAK
2y ], Bk H bR B RIS, B R Tk
RSB i H AR AR 24 (R 3 B e, Ry SOt S5t SR i 11
WIS A AR A A A EE AR I 7k
3.2 HERIEE

e RS TE S E R 12 AR ZE IR S AR E T T
(0.4 mg/L)iEATRIM AT, FEULARAFET 12 Fifk 25 ¥ RE 4 ir
A, R BT IR (1R 1), 12 Rl 24 1 O B i 1) L
1.
3.3 FEMZGMSEE. HXRBRETHR

43 SIC i 5T B2k B2 0.05., 010 0.20., 0.40., 1.0 mg/L
(12 R ZGIR A FRE TR T e, LR 251
Jit B C(mg/L) WAL R, WEIHIFL 4 AL bRAT SN2
TR 2). MR 2 WLLE M, ARl ZAE 0.05 ~ 1.0 mg/L

0.99993, il AL /3 BT AH O RECER . e 3 (BN LT
12 Bl 25 RO ARIBR A 0.010 ~ 0.060 mg/kg.
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VL ROECES 2. KRB 3. WHERE 4. TREE S SURME: 6. R
ST RAEMR: 8. CHRLBUEE: 0. AKMEBTE: 10. PIIREE: 11 0k
12. M mif
BT 12 A bR 35 1% (0.4 mg/L)

WHEINE BIFLE LR, HXRE r 7 0.99935 ~ Fig.l Chromatogram of 12 pesticides (0.4mg/L)
F1 12 WHKBHRERE
Table 1 Retention time of 12 pesticides

P2 2R {4 B Bsf [A] /min A2 TR R B 15 18] /min
# & Dichlorvos 3.467 FSEW Chlorpyrifos 7.407
KM% Ethoprophos 5.280 I} i Malathion 7.742
F$EW Phorate 5.611 JK B 8 Isocarbophos 8.478
T Ef Diazinon 5.973 PN 5L Profenofos 9.287
AR Omethoate 6.072 =Wk Triazophos 12.319
SRR Dimethoate 6.947 P R% R % Phosemet 15.832
F2 RMRANEMEHEREER
Table 2 Lowest detection limits and linear equations of 12 pesticides
&l LRV Fl/(mg/L) EyE TR EE r iz i BR/(mg/kg)
E & dichlorvos 0.05 ~ 1.0 Y=9456.00565X-58.426458 0.99955 0.010
KW ethoprophos 0.05~ 1.0 ¥=9583.13148X-61.635294 0.99935 0.020
FA#E@% phorate 0.05~1.0 Y=8351.56677X-63.131949 0.99940 0.020
& diazinon 0.05~ 1.0 Y=7426.48969X-40.4196013 0.99962 0.020
SR omethoate 0.05~1.0 ¥=8291.06705X-92.885596 0.99958 0.020
SR dimethoate 0.05~ 1.0 Y=8767.93255X-61.092997 0.99993 0.020
FEAEI chlorpyrifos 0.05 ~ 1.0 Y=6616.88011X-34.78938 0.99971 0.020
TR malathion 0.05~ 1.0 Y=5519.07844X-32.447249 0.99981 0.030
IK BB isocarbophos 0.05~ 1.0 ¥=7366.58247X-39.691859 0.99980 0.030
PR profenofos 0.05~ 1.0 Y=5437.2552X-36.991694 0.99950 0.040
=W triazophos 0.05~1.0 Y=6658.49487X-30.275748 0.99977 0.010
i phosemet 0.05 ~ 1.0 Y=5129.28756X-58.460286 0.99950 0.060
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34 FEMEEEAETRE bR, DrgE i AR BRI — R TR, TrLL
3 , . JR= g ORIl
AT AEF . BEE 3 R RIS EE SR S P A
0.05. 0.10. 0.50 mg/L 1) 12 FiR 2518 G hr v TAEWEAT ] 4 7 B

WA IR 5 (n=3), 15 217 X A 18] i 258 0 A X A o it 22
(relative standard deviation, RSD). #5H%M: 12 Fk 250y
By 71.5% ~ 112.4%, RSD {H R 1.0% ~ 9.4%(IL3E 3),
FFE AR ZHR BB T 2K
3.5 SEERtE@ALE

AR LRI B 1T A R T A R E SR 100 4,
Horh FEAE IR EUR R A AR IR, o 10 FhR 253 R

ARG R ST E . W78 )5 8 25 B (R REAE ST A 3
AFE T, FREAL T W ISR R S A SR S O R A
12 P HLBEA 2% B W SAH B3 BT vk, SRR AR (S
TEAAFATRE 12 RS Sy TEA S, MICRAE 71.5%~112.4%
28], RSD1E A 1.0% ~ 9.1%, #:HFRA 0.01~0.06 mg/kg, %
JrEEIELT . REEFE SRS . K BREAL, Tl
FA TR 2S5 3 h A A 245 5% B A A3 BT 22K

F*3 12 HRAHEUERFIERHRZE (%, n=3)
Table 3 Recoveries and RSD of 12 pesticide residues (%, n=3)
FAli i B
K25 0.05 mg/L 0.10 mg/L 0.50 mg/L 0.05 mg/L 0.10 mg/L 0.50 mg/L 0.05 mg/L 0.10 mg/L 0.50 mg/L
Ef#E RSD MR RSD [ RSD FEIEE RSD MIl# RSD Fg# RSD M# RSD MR RSD FI#H RSD
=2}
_ﬁﬂi\z 937 57 851 30 873 49 796 58 873 29 837 74 778 95 842 38 836 73
dichlorvos
T
RE 935 78 1025 87 916 69 896 97 913 45 84 53 89 84 957 54 933 73
ethoprophos
T 795 53 715 1.0 805 42 795 57 737 3.1 754 68 724 54 772 18 766 47
phorate
R
o 859 79 1034 86 895 83 85 78 942 52 904 69 84 79 921 47 901 6.7
diazinon
=
FURR 784 67 831 49 734 73 755 68 793 52 726 83 766 53 812 41 734 7.1
omethoate
SRR
. 734 83 1022 83 8.1 64 884 59 946 63 901 47 8.5 79 915 52 795 83
dimethoate
REAE M
. 833 52 1046 9.1 83 95 84 51 953 74 912 89 84 94 935 62 906 77
chlorpyrifos
Eﬁmﬁﬁﬁ 897 85 998 84 842 52 8.5 74 1035 59 931 82 89 77 1074 69 1024 58
malathion
e 725 7
.7J(Hﬁﬁ}"‘@$ 912 63 101.8 9.0 898 84 8.5 35 988 57 921 59 895 72 1051 62 916 87
isocarbophos
R 846 79 1046 89 933 72 934 73 993 49 923 47 86 73 1072 73 905 92
profenofos
f‘%% 885 81 106.0 42 839 59 84 77 936 39 911 48 805 83 915 57 86 7.1
triazophos
T 903 34 1088 1.2 895 57 86 76 946 29 904 58 974 69 1124 43 1077 58
phosemet
S (2] EAF, SHEL TIEH, %, R A IEXH T HORUR ) R S0 %
) . . ) SEIRT]. MR, 2015, 52(2): 355-363.
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