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Rapid screening of 15 kinds of pesticide residues in food poisoning by gas
chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the rapid qualitative and semi-quantitative determination of 15
kinds of pesticide residues in vomit and blood after food poisoning with gas chromatography-mass spectrometry
(GC-MS). Methods The vomit and blood were extracted by ultrasonic extraction with acetonitrile and ethyl acetate
respectively. The extraction solution was purified by dispersive solid phase extraction. The supernatant liquid
nitrogen was blown and concentrated to 1 mL, and then detected and analyzed by GC-MS. Results The 15 kinds of
pesticides had good linear relationships within the concentration range of 0.1-3.0 pg/mL, and the correlation
coefficients were 0.992-0.998. The limits of detection were 0.001-0.005 pg/mL. The average recovery rates were
73.2%-96.6%, and the relative standard deviations were 1.7%-9.4%. Conclusion This method is simple, rapid,
repeatable and accurate, and suitable for the detection of various pesticides in vomitus and blood samples in food
poisoning incidents.
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KEAR AT 50 AR HEA RS —, 3ok
FUERARAGARS: . ARG S BURE . ISR E
e 2y i, J LR LRkt g s R, k)
BB R BB AME AL DA g, Mkt
B RA X BE W REHERORARE B, HISR
0 BE N PR U A BT TR A B BN E
S T A 8 1% - B I % (gas chromatography-mass
spectrometry, GC-MS)ii i) (4,155 29, BuiAE o der #5264 7
TEMERUE R AT, ARPERE B 2T 5 8 TR K] (total ion
chromatogram, TIC) X 4% 1% W Jit 115 [ F7 AiE 25 - #E 47 3 )5
(NIST 1RV 2R, AR13 7] BE B AR BT LU AR i) 5T i) Jo
T P T AR B ), DT o] B A i o SR B A T 2 2 T
B T —ARE AL T R 2 TS (i, N T35
ANUATREERT R, SRR SR MRS ] iR GC-MS 43 #r
W A fE & B B R (automated mass  spectral
deconvolution & identification system, AMDIS)HE MFFE i
[ TIC [l A g tRid it & HARfb &4, Fenlfe s e i
ZRIFE ALY, AMDIS feds & infe —e i) ik By, 1R
| e o e 4 A R g A MR SRR g L R L S
RIS A S EIEATICRC . GC-MS-AMDIS A 2
Y AR LR AL GC-MS SRR | AR, Rt 2
JOLFH A TRAG I | B 5 o 40,

R AR, K250 WAL . 25 H R
F . WBRIMAGERYE . AHLERE IR, A aLEE
FKARAE MR Z | B Rz R Y R
feip b 2w I, WA GC-MS EXT Y T
Jir N AAR IR ek 49y K XL YA ity v 22 T 247 1 G U O 8 A X6 B
Do ARRERI S ENE A SRR, SElkhEr
15 Fife 24, AUEAHLEE | 203 RIS K AR 270, LU
B UL TP EERE L B ) | O RS 4, S
A 033 - SBT3 PR MR e T, ISR AR 2 3 3L

AR R E R R E P RE IR, R R XAEIR T,

[ B Sy =01 ) B ol b ' P (AR AR S
2 MH5REE

2.1 UE5HF

7980B/5977A GC-MS(GE % HE8/2 F]); NIST2011 Jit
1% (3£ [ Agilent 24 F]); DB - 5MS {8,345 (30 mx 0.25 mm,
0.25 um, FE[E Agilent 23 1l); TGL-20M & 2 5 #A R 500
ORI IR O HULAS 2 1), KQ3200 Y 5 B i Ve o
(B LTl A A A A BR A Wl ); MTN-5800A %W e 45255 1 (R
HERR R A R A -

PR RE4E, 36 Fisher 2AH]); ZME. 2R ZBE(fL

T4, 3¢ TEDIA A H)); BORCEE . RS AR . SMEms
FRELX G . ThaneE . B XEBREE . OKAEmIRE . R
P, R SR, wE . REAEEE . SR E R
S5 15 FRZGHRE(1000 pg/mL, A FRPRE SRAP BHIF
JT); BACEN . TOOKBREREN (A3 all, KT Rk a5 oA IR
Hl); 15 mL 3B AHAE S (95 900 mg BilFREE 150 mgN-
NI ", 150 mg Cg, F[H Agilent A r]).

IR SRS NN = E i I XU 7/ B TS P S
. 3. I 3:2:1(m:memy iR A A PR EL K e &
BE4 ;PR B (A BRI R4 ) o
2.2 FRERRBIECH

HEFFSI | mL 3R 15 A2 BRpRiA T 100 mL 45
s, IR E A FECHR 10 pg/mL RARE S
2.3 UEEEH

HERE RS 250 °C, #FFREr SN makRe, FHRE
¥ MIRIREE S 60 °C, fi4F 2 min, LA 25 °C /min F+ZE
150 °C, 5 °C/min F+Z 210 °C, FLJ 25 °C/min F+Z 280 °C,
A 10 min, A AR (HE =99.999%), #H S H
1.0 mL/min, #EFFE 1 uLo JS40F: & FUH: B HTRER:
70 eV; BFURIREE: 230 °C; WRATIRNE: 150 °C; £z REE:
280 °C; ¥EFHIAEIR 5 min. FUIAIHEE: 50 ~ 50(m/z) ; %
i ERRE T RS X (Scan) MR FEE FRE H K.
24 HmEALE
2.4.1 "Eebihifsnar 2oy k

B 10 g BEALE 50 mL .04, MA 10 mL . 5S¢
TCoK B BR A B PR 5 S5 iR TR A0 1 min, fiA 2 g &AL4A
PREEARFE 1 min, HAHLE 10 min, 6000 r/min 5 °CALIR
> 10 min, ¥ FJRZNEREETFRIE 15 mL 25 A AL
Bk, HERIES) 1 min, B0 5 min, WHOHE)ZE, BRI
Bk, BIFCHERBUK 40 CAMRMKAE 1 mL, ot
0.22 pm JEHE EALRN
242 dRFTRE G R

F 15 mL B0 2 mL ke, A 5 mL ZBR g,
WEWSIRA) 1 min, AL 10 min, 6000 r/min 5 °C{KIEES
0> 10 min J5W MR HR)Z, BRI 1K, FIFE
BUKZE 15 mL Ar@EAHZERGE, BERIES] 1 min, .0
5 min, W EIH W 30 CCAMMARZE 1 mL, & 0.22 pm I
JIEE - MLAGIN

3 HRED

31 EHsmk
301 B EAFeGHAL

ASLIG1E ] DB-5Sms S54R P GIEA T Z R 25 4T,
TR E A S%IFEIE | 95%AY R bE, HA TR
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FEFRARAR AL S AR BT AR R 60 °C, 3525 FH % 280 °C,
PRUE TG 1 453 0 i a5 2 A A (8 R T A A R P,
FIFBHATTERTE - BJETE 280 °CIFF 10 min, FE4rFFR
FE S A ER B L5y o BEAR 2R G A v i A5 YRR TR R A R &
1.0 pg/ mL, #F 1 pL EHLSHT. 7E m/z 50 ~ 500 Y8 [N HETT
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Fig.l Standard chromatogram of 15 kinds of pesticides

F1 15 #KRAGPFEEIWRER B RFHEBFREE
Table 1 Retention time and selection of characteristic ions of 15
kinds of pesticides

V] R E/min - ERET EVEE T
fiE e 6.873 109 185 79
5 10.140 121 136 91
GiEzR0 12.572 75 121 97

SRR 13.132 87 93 125
L B 13.299 164 149 221
LT 14.586 161 119 162

FR X B 15.982 109 125 263
LR 17.238 173 158 143
LM 17.430 197 199 314
XoF B 17.710 109 97 291
K e e 17.842 136 121 120
AFE 19.090 145 85 93
L0 20.574 161 162 172

H R e 21.714 181 209 265
A EE R gg:g;g 181 197 141

312 HBATAIE T A hAL

Y P EERES PR Y . IR IIRES, SR
M CTEENRBUR R . 58 SRR EAE L, O
PREUH @ Bl ILZEY) /b, i H R G i AR

TG ERNT . 432 RBREES P B o B 2 . FESR IR )
BB 2 35 T8 TR S 2R BGRB8 5k, $Rm 2
ke, VAR EL R PR Ik B AR A Pk, {FR B IBOR L i
WAk, SR B A A BUE ik, HOA BB . AL
VAR /N G e B TR A O s VO SR AR e
PRI 10 min JI 5 R ZE AT A RO R 434 5%, 18l
R AT HE R 10% LA 1 WLIE] 2 38 BOR B Ji R R 4 22 1 miL,
AT LA R 7 2 0 R U I H AR A Hh 3
3.2 FFEEMIA
32,1 AR/ RA PR

FH VS A 322 25 75 B AR 24 IR AR A 5 8, T W) o vk 2 S
TE 0.1~3.0 pg/mL FRifE RS, LI MR ER, X0 E e
F IR R Y AR AR A AR E RN R, TR R, DMK
WEEIRA PR UETS RN 3 A (50 LT SRR ARG R . 2 HR
W I 4% 2H 43 IR 45 SR DL 36 2.
322 AnAREDKCE

R T I UE Ty T A MRS RE RO B, AR k| s
FIUBE M T bR ECSE S, # 0.5, 1.0, 2.0 pg/mL 3 4>
WREE HEATRE S IR, SR 3R iR R SR IR, AR
WREEEE 6 Wo T 771k 0y [nD SRR X 5 1 f 22
(relative standard deviation, RSD). Z55 L3 3 ~ & 4. MK
W25 SR, WX e B R BEE i 17 - 289 s [ i %90 L
73.2%~96.6%, FHXTARIER 2ZEEN 1.7%~9.4%, e
JEAR 2 22 55 BR A AT ARG T e R 1

ik AMDIS H iK% HH5 NIST 3§ VL BRI, A7
PemAREE AL 15 FRZ55R 5 NIST 1§ VC L 4 7E
85%Lh I, SHRMEE IR E B M 22 /hF 0.01 min, Bt
A AT L - S2 PRGN Tt



7272 1% A T R A 1%
100 a3 —YRIREL RARI %
80 | % é % % I :é I & % b ko L %
5z M B B B BN NN NN
x 3= o o i st : F w - &
£ o . o o o 0
A Z : - b o o ; “ ;o =
Nl B R BB ERER R
L ¥ s i i e s = : 3 - o
= . Z . % - 7 %; % . Z . 7 . . % - = - 7 . Z
E EA . i g mar B o m an s
20 | Ez A v & e B B g Be Eor B
g i 3 g o 2 b = [ ;;56 i3 A = ’5
7 7 7 Z oz 7 7 7 L7 7
o LEZ  BZ T i LB 4 L Z . =
2 &= ) &= ¥ oy ® & & & &
B = I fm & & = 3 E R &
= I i3 = j;%“ e oy Xk 1] g_ﬁ JLLE
[
B 2
B2 MR R R SR B B USR5 I (n=6)
Fig.2 Effects of ultrasonic and secondary extraction on extraction efficiency (n=6)
£2 15 MRGIRERLEREITSE
Table 2 Standard curves and regression equations of 15 kinds of pesticides
R 2R ¢ BE VI FBl/(ug/mL) ey MR H r? # H B /(ug/mL)
(58 0.1~3.0 Y=1211418X+106776 0.992 0.001
S 0.1~3.0 Y=1982810X+72230 0.996 0.001
CiEEd T 0.1~3.0 Y=1264609X-4280 0.997 0.001
IRR 0.1~3.0 Y=812788X-58170 0.994 0.005
LNEY: 0.1~3.0 Y=112154X+25909 0.994 0.003
S 0.1~3.0 Y=522476X-9288 0.998 0.001
FP LX) i 0.1~3.0 Y=603126X-105005 0.993 0.002
ERE R iR 0.1~3.0 Y=852585X+33973 0.995 0.001
2 0.1~3.0 Y=352267X-13756 0.996 0.003
X T 0.1~3.0 Y=266485X-44876 0.992 0.002
7K R B 0.1~3.0 Y=838032X-75699 0.998 0.001
AREME 0.1~3.0 Y=941947X-122709 0.994 0.003
= 0.1~3.0 Y=592169X-89717 0.996 0.003
R 3 g 0.1~3.0 Y=307742X+4342 0.998 0.002
SR S R 0.1~3.0 Y=1068331X-95915 0.996 0.002
=3 IERE4RY AR B U R A SR EIRZE (D = 6)
Table 3 Average recoveries and RSDs of vomit (n = 6)
Jinkr oK
P2 R 0.5 mg/kg 1.0 mg/kg 2.0 mg/kg
[ /% RSD/% [T % /% RSD/% [T/ % RSD/%
A 81.8 4.4 87.4 42 91.0 23
SN A 84.9 8.5 83.8 6.3 90.2 2.8
CEEaTH 89.1 5.4 85.3 47 84.6 6.8
IR 79.7 4.2 77.2 5.9 83.7 2.5
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HR3
iz 2K
R 4T 0.5 mg/kg 1.0 mg/kg 2.0 mg/kg
BN &7 RSD/% B/ % RSD/% IR /% RSD/%
L 83.1 8.3 90.7 9.4 87.6 1.7
LT 90.5 7.8 91.4 8.2 86.7 6.5
LX) B 91.2 6.4 90.7 2.1 96.6 5.2
LR 90.5 4.1 90.6 53 89.6 6.2
LW 88.9 6.1 89.5 2.6 91.1 45
X Bt ol 85.4 52 88.5 3.6 79.8 5.6
K R 89.5 73 88.4 43 88.9 2.7
BN 85.6 3.2 88.6 4.7 90.4 3.6
R 93.5 6.4 91.4 6.2 90.8 5.4
R EUSE TR 80.8 8.5 81.9 5.4 74.4 4.9
SR R 75.6 7.3 79.2 4.8 80.6 6.8
4 MEHFH AR EIEFIHE X AR A R ZE (n=6)
Table 4 Average recoveries and RSDs of blood (n=6)
iz K-
R FR 0.5 mg/L 1.0 mg/L 2.0 mg/L
[ETe 32 /% RSD/% EE &4 RSD/% [l /% RSD/%

e 83.3 52 88.3 2.5 91.8 3.1
S 76.0 5.0 82.6 53 90.0 4.6
LiEER T 88.5 6.8 92.3 8.7 91.2 2.9
SRR 73.2 7.5 75.9 4.1 81.6 4.7
T 83.2 7.2 85.1 6.8 84.5 5.8
L 92.5 6.2 91.4 3.2 93.4 2.9
RIS B 90.5 5.4 91.8 4.8 90.6 4.1
LR TR 91.3 6.1 88.6 3.2 86.4 3.8
HEHEIR 87.3 8.5 81.1 3.1 92.1 5.9
X 75.6 8.8 76.5 7.9 80.3 7.4
K F B 80.3 32 85.6 4.6 78.8 6.7
A 90.5 6.3 91.8 6.9 89.7 45
R 89.6 47 90.4 5.6 88.4 3.9
R B4 TR 79.4 3.7 80.7 3.9 85.3 4.1
A HE AR 80.3 42 78.6 3.6 88.6 3.9

3.3 SEEREERAHTINE

12 P R] B ASL 88 2% 1R A 7 v, TE— Iy R 25 vh 2

BE K AR B A Ay, TR AR, AR
6.8 min PREI T EBA T, N THRRAESRK, @il
AMDIS 43 & &, It S5i5FENTILEKR, £ 5 min N
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ARG L, #HiLE] 2020 45 3 A tdik
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it GC-MS-AMDIS PR iy H o] 5E H AR, f AR EEx
(A SR ) S 7 [ RE (9 3 N 4T GC-MS 43 #r, it

HARBAEa] R A M LA AT A . BRIE R E
AN , ASLBh s (Y Sk NIST11 iR AG 20 £ fib4

YIMTE R, R hT I 5 42 2= (AR 2 vh B2 A Sl 4R AL R 1 4
AR

e RN PP R O S o 1 D N AT = B - A1
R AR, mRL. HERG A PRHAG I L AR R Y i 2 1
A7 S 3V ARG X b R IS AP e ) B I TR
AL AR RTAL B 7k, R GC-MS PUs A %2 15 Fip
A 24 P 2 00 7 v ME R B D ER PR BT, A LR R,
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JEREZ LI E AR 2 TR BN 2RI, [RIEZ T T LU
I GC-MS R R i) Ho A 25 v i S e v o
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