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Determination of 15 Organophosphorus Pesticides in Castor Qil by GC-MS

WANG Yuanyuan, MAO Peiqing, JIN Shaoqiang, LIU Zhu"(Zhejiang Institute for Food and Drug Control, Hangzhou
310051, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of 15 organophosphorus pesticides in castor oil by
GC-MS. METHODS The determination was performed on VF-1701MS quartz capillary column(30 mx250 um, 0.25um). The
column was subjected to temperature programming, the injector temperature was 270 C; the flow rate was 1.0 mL-min~!; the
injection volume was 1.0 puL; the carrier gas was high purity helium and it was splitless. RESULTS The mass concentration of
15 organophosphorus pesticides had good linear relationships in the range of 0.005-0.5 mg-L~!, and the correlation coefficients
were over 0.998 9. The method detection limits were 1-13 pg-kg™!, the average recoveries at 50, 100, 200 pug-kg™' level was
85.3%—-102.1%, 86.4%—107.0%, 88.3—109.3%, respectively. The RSD of the determination results were 1.7%—6.0%(n=06).
CONCLUSION This method is easy, fast and effective, which reduced the maintenance cost and pre-treatment time of the
experiment. The method was well suitable for the analysis of multi- organophosphorus pesticides in castor oil.

KEYWORDS: castor oil; organophosphorus pesticides; GC-MS; EMR-Lipid techniques
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QuEChERS # BUA 7 £ (Agilent BHZATFRAF], it
45 :5982-7755); X} RE G - KERBEHES : A1910361),
Wi B (35 . A1909205) . A MR B (5 .
A1909267) , H U BE(HIL 5 : A2003179) , SR (HiE
T A1911128) SRR HIES : A1910447), FEALIRHHE
5 A1910389), HIFEXTHLMEAILS . A1910241),
R (HE S . A1909410) . X AR B (3L 5
A19109528) . I EGRIAHEILS . A1909420), KLk
Bt : A1907043). TRABEHLS . A1909420).
ARV IEL S . A1907037). ZELBEILAELS .
A1907043)304 A At tin B B RHE A RA A, W
JE¥S 1000 mg- L' AR A AL & (iS5
2019105 ¥eBE: 100 mg-L~Y); BRI A B & (8l
LR 2 ARA T, fE5: 180902),

2 FIEFER

2.1 FESAHRELS b

JrEE 1 MEHIFRIL 2 ¢ BORRIMAE S F 50 mL H
ZEBEOET, A 10.0 mL 1F SRR 257
51, HRVGIEEC 15 min, 5000 rrmin' Z.0> 5 min,
BEBWR TS —A 50 mL BEE.OE T, EEER
Bk, &3F BWEW, A 10 mL ZHHRFIRY i
SEEAER, P&7% 15 min, 5000 rrmin~! .0 5 min,
FEECHZE. BIREREBR 13mL, 450nA
200 mg C1z, 200 mg PSA, 800 mg o7k MgSO, i
b, BWHERA)E, 5 000 rrmin~! B> 5 min, #ER
FEHL 10.0 mL 24, 40 CRWREILT, A
100 uL R4 L5, | mL ZBRCBEE W, 1T 0.22 um
HHLIEME, fF GC-MS Al H .

T 2. KERAFRE 2 g BERRIMAE & T 50 mL H
FEBLLVE T, A 8 mL /K, WE 1 min, Ki#Hin0
A 10.0 mL 2 ¥ 350 A — 0 Bl B8 2 -, IR IE
1 min, A AOAC QuEChERS #HBURH| &, gl
¥ 15 min, 5000 r-min~! B.L> 5 min, [8] 15 mL
EMR-Lipid dSPE & H1 il A 4 mL 7K , iR iEfiG4k 3 s,
BE 6 mL )RR, WiEiR 4G 15 min,
5000 rmin" &> 5min, ¥ EEREBHERE
EMR-Lipid Polish # 4, FHEiRiE & 1 min,
5000 r'min~ B> 5 min, 0L 4.0 mL 35,40 C
RREILT, A 100 pL HFELE, 1 mL LR L
BRE VS, i 0.22 um AALUERR, 7F GC-MS Kl .
2.2 AU AR
221 @GIESME VE-1701MS 3 B 4045 (4354
(30 mx250 um, 0.25 um); FHEFEF: 100 CHEEF
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2 min, DA 10 C min~' 7+& 180 C, f#%F 1 min,
SRIGLL 5 °Comin~! T+ & 240 °C, H-LL 2 C -min~' F}
% 247 °C, {£FF 2 min, F&J5LL 10 C min~! F+ &
280 °C, fR%F 12 min; #EAEFREE: 270 °C; Wi
1.0 mL-min~'; #fFEE. 1.0 uL; #EEEHZ. A4
T WA maiEA.

222 JIEAM Bk RE 280 C; HEY
A: BI; HERER 70eV; B FIRIRE 230 C; Y
WA 150 'C; RAET . EEEE 77X
(SIM), KFEERRNTETENEEE T, 7E
IR, 15 FA HLBEARSRAR XS B A T
BT EEE T AR 1,

R OISHAENBREHEE, CEEFREGHE

Tab. 1 Qualiative and quantitative ions, retention time of
15 organophosphorus pesticides

e £e2 SIM %+ 3 B2 B 11 /min
1 KLk 158%, 200, 242, 168 15.050
2 T 2R % 159%, 213, 270 15.563
3 TR B 322%, 202, 238, 266 15.928
4 Hi R B 246", 137, 174, 202 17.743
5 A ML 161, 257, 285, 313 18.893
6 SRR 87%, 125, 229 19.530
7 AEFTIR 314", 258, 286 20.852
8 FR X 263%, 233, 246, 200 21322
9 RIS 277%, 260, 247 22.000

AEAN WAL E 353*, 351, 355 22.463
10 XoF A 291%, 186, 235, 263 22.710
11 FH LI AR 168, 227, 109, 92 24.935
12 AR 303", 154, 288, 217 25.703
13 B 196*, 255, 140, 168 26.269
14 RN 304*, 319, 196 33.708
15 LW 320%, 292, 214 34.426

W REEHET.
Note: *represented quantitative ion.
2.3 SRS A

A SCE X T DB-5SMS . DB-1701MS
VF-1701MS 3 F ks (90 Baf . Sei & 8t
DB-5MS iS40 T, B IA8E 5 bR A AL
AEATHL, DB-17MS (il &4, SRE R
N2, WETERDE, AREHEIRI R 8 WM 2 7] .
T, VF-1701MS 2&—Fllmk aikts, %
YIREAR G o B, R EL AT DIMER A =, RIS
Y A O R B AR, IR BEAT VE-1701MS {4
TEAE . 15 PA PLBEA 25 B B8 ik K LA 1,
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Fig. 1 Ion chromatogram of 15 organophosphorus
pesticides

1-phosphor; 2—cadusafos; 3—sulfotep; 4—fonofos; 5—isazofos; 6—rogor;
9—fenitrothion;  10—parathion;
13—posfolan; 14—fenamiphos-

7—chlorpyrifos;  8—parathion-methyl;
11—posfolan-methyl; 12—fenamiphos;
sulfoxide; 15—fenamiphos-sulfone.

2.4 JEEEFLAE

Bt 1 pg-mL-' AR 24 BAAR , 7F scan FECF
MNP E TR, % PR 2k
FOCSCHR, VAEERK, THRB/NETHRE
FERE T, FEE 2~3 DRI B T
YEREME T RARTIESHILE 1,
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A LA 245 22 J W TR e 28 sk B AR R R IR 25
Dyl TR RGP R 2GR, A
SEEIT TR 1. Jr5E 2 4k 2 P
ARWFFERTEE T 2 Fivai A 32 X6 B BRI K4
Fo HY R AR 25 BUAR — R O . R
CERSEAPLER, WAs S % T IE O e S e
R, R O R AR RS 2 4 i i
MR B, (HFE R 2 5 0 IS R 5% B3 4
L, BRIEATE A, AL AT BE i T A
Ji HH R B R, AR R AL, Tl
R 30%2E 40 . 7 % 2 64833 QUEChERS AOAC
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Fig. 2 Addition recoveries at 100 pg-kg™' of plan 1 and plan
2 for each organophosphorus pesticides

2.6 4%
2.6.1 LMEITRAKILRES 15 MRGIRGR
TE fift 25 W T W A i oE B R L 100 pL
1 000 mg- L' 2% Fps A7 AILBEXT BE ST 10 mL &
M, MOROFRERZZIE, Bk 10 mg LR
B IRUERG I . K5 R LR R AT 1.0 mg-L!
TRAPRE TAEW

Sy BIMERAASEL 5, 25, 50, 100 uL 1.0 mg-L™!
IR A FRETAEWR M 50 pL 10 mg L RS FriffiE %
WA 1 mL &, HCR PR E R B2,
PE5], RHEEESYHIh 0.005, 0.025, 0.05, 0.10,
0.50 mg L~ AR th IR A W -

1 ERbRE I GO BV, # “2.27 TR AY
i TAE AR, DA A 2 hRIE e B (0 R B A
b, WETERU(Y) MM AR Fl bR et 2k RIS T S0
AR B o o R e o 0 v ) RE MR L 31 1 3t
AR HPR . 15 P2 Ma . Ltk M
KRB MR E 2, 15 A HLBEAR 2 7E
0.005~0.5 mg-L™" WM R R, tHXREH
0.998 9~0.999 9, AR K 1~13 pgkg™s
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T2 IS HANBERGNEME LR TR HR
Tab. 2 Linear relations and detection limits of 15
organophosphorus pesticides

AL/ HXER foilify

=] y -y (=]
Fe Ak gL LR WD) pgke!
1 REHE 0.005~0.5  Y=805.4X-448.7 0.9989 1
2 TRk 0.005~0.5  Y=1099.7X-1190.4 0.9989 11
3 IRIERE 0.005~0.5  ¥=899.3X+699.3 0.9994 1
4 b BB BE 0.005~0.5  Y=1049.6X-289.5 0.9994 1
5 M 0.005~0.5 Y=876.5X+16123 09999 13
6 RA 0.005~0.5 ¥=502.6X+17743 09996 11
7 EALM 0.005~0.5  Y=263.4X-869.8 09994 13
8 HELXIEE#E  0.005~0.5 Y=186.1X-37.2 0.9990 1
9 NI 0.005~0.5  Y=183.6X+66.6 0.9989 2
10 XJ ik 0.005~0.5  Y=102.7X+102.9 0.9990 2
11 HEFFBE  0.005~0.5 Y=346.8X+2364.5 0.9998 2
12 R 0.005~0.5  Y=211.1X+430.4 0.9989 1
13 GRIhE 0.005~0.5 Y=188.0X-1053.8 0.9940 3
14 FREEBEWM  0.005~0.5 Y=157.2X+59.0 0.9990 4
15 LB 0.005~0.5 Y=375.4X+11459 09994 4
2.6.2 [l S FNA ARG B R VR AR PR

2.0 g BESL, 2B A S FRE v E R 50, 100,
200 pg kg™ MUXT IR ELVAR , IR 2 PIRAG PR,
i “2.27 WM XA TAES A2 15 o MLskdzy
M, SRIEHEATIER EICR T, 15 FkZy
S R LR 3. ZEANTRIM AR IRIE T, 15
il 245 %) 722 M ISR AE 85.3%~109.3%

B 0.05 mg- L' Xf B EWR, 7E “2.27 Y
BTAEEME T EATINGE 6 ¥k, 15 R PLEEA 250
SELEFK) RSD N 1.7%~6.0%.

T3 15 FE LR 2 im B B AR E (n=6)

Tab. 3  Average recoveries of 15 organophosphorus
pesticides(n=6) %
IR

P K2 50 pg-kg™! 100 pg-kg™! 200 pg-kg™!

i RSD A RSD P RSD

EEES ELES mEE

1 Rk 939 53 994 19 1009 25
2 Bk 96.9 3.7 93.6 2.1 99.8 3.0
3 IRIERE 90.6 1.9 90.3 0.7 954 2.1
4 RGBT 946 68 1032 33 1002 5.7
5 GAMERE 853 3.1 92.6 0.6 9.4 3.4
6 IRE 101.0 3.0 107.0 0.9 1043 1.5
7 EAEM 96.1 4.2 98.7 2.1 98.6 0.9
8  HEEXHIME 1021 1.7 1063 62  101.0 59
9 ARIEGLBE 915 1.7 1003 20 101.0 24
10 XFHiss 87.1 4.7 80.0 3.0 91.0 6.2
11 HEFEAPE 960 68 1039 0.8 103.7 4.9
12 R 91.0 1.8 98.9 04 1023 5.0
13 GiIAwk 874 0.6 864 5.1 883 6.7
14 FELHTM 946 13 915 59 1093 4.7
15 ZREEHEIR 91.7 1.6 93.4 45 105.8 5.3
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2,63 FaEthike B 1.0 mg L IRAARMETAE
WAEREIRAMTT 0, 4, 8, 12h 4% “227 W F
XA TAESAF AT RE , 0 5% 459 o A e i AR
B RSD, Z5HRUWEE 4,

R4 FEREERR
Tab.4 Room temperature stability test

5 Vo] RSD/%
1 K LW 2.1
2 e 1.9
3 TR IR 35
4 Hb R B 3.6
5 L 0.4
6 SRR 2.3
7 Bia 0.3
8 FH X o 2.6
9 IR 1.8
10 pagit 3.7
11 FH L PR 13
12 RN 3.5
13 [rRZN 1.5
14 LR 2.4
15 RN 1.6

2.6.4 SEBRAESREIN SR T S 3R EURRIMAE
i, FRMETT 58 2 IR THTAL R, TEAEROLAIY 2%
PR AT, 15 P HLBEAR 255 R K
3 g

ipt R EP AR O EERE,
A2 5% B R e M 24 it P e I 2R, PR 2y
M 2020 4F R 212 2584 FIAR 6 38 D) 0 e ol A
Wi i TR 2R A A, AR T 33
FhAe 2y o T BERRIM A 20 BE L — IR AB T R
NEWG S e, AUAbFER G A%, WA LA T
5, SOHOTERE A I A I E e, BT
BRI A 245 5% BA AT AL B TR AT LA

AT G 38 2k XSRS A 1 IR it i Ak B D R
TrfitAl, L T —FpEr X 2 35 A R0 i Ak
Jiko FIH GC-MS FE 18 T BRI 2 Fofa HLEk A
2y [ INE  7 o BT TR IR, ARTTIAEILR
PR KRR L TINS5 B A fi i e A
BR,
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