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Determination of multi—component pesticide residues in fruits and vegetables by

automatic solid phase extraction and gas chromatography tandem mass spectrometry
XU Yan, WANG Zhi-giang, QIAO Yong—qing, WANG Yu-ping, WANG Dong-mei
Anyang Municipal Center for Disease Control and Prevention, Anyang, Henan 455000, China
Abstract :

Objective  To establish an analytical method for simultaneous determination of multi—component pesticide residues

in fruits and vegetables by automatic solid phase extraction and gas chromatography tandem mass spectrometry.  Methods  Fruit
and vegetable samples were extracted with acetonitrile, dehydrated by anhydrous sodium sulfate, purified by solid phase extraction
small column, performed rotary evaporation and nitrogen blow after enrichment, determined by GC-MS/MS, and quantitated by
external standard method.  Results ~ Multi—component pesticides were separated completely after 36 min. The correlation coeffi-
cient r was >0. 9956 within the linear range of 0.01-10.0 pwg/ml. The average standard addition recovery rates were between 72.1%
Conclusions

amd 109. 3%, and the relative standard deviation was between 4.0% and 11.3%. This method not only has the

advantage of simple pretreatment, but also shows higher sensitivity, accuracy and precision. It is suitable for routine detection of

bulk samples.
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1 #MREFE

1.1 AEL5HEKA

1.1.1 1X#% 7890A/7000 GC-MS/MS( Agilent 237,
) ; GX-274ASPEC DU i [ 2 [ A7 A BUYL (75 /R
&, ) s RV10 BE S 78 &AL (IKA A w], 8 E) s N-
EVAP112 AWML ( Organomation N R ES ) AL
Carb/NH2 [ AHZEHUM: (#1255 500 mg, Agilent 23 ],
EH)

1.2 BF IEC k(4 >98. 0%, % E MREDA) ;
TP (4IE >99.9% , 2 [H Fisher) ; £ (41 JE >
99. 9%, % [E Fisher) ; N (26 >99.8%, [ J. T
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Baker) ; LK BRFREN (TR 4E, 75 2 550 CHEME 4 h 5
ABEM ) ; AN (L4l 5 IR PER . PRI — — & H
BElR A (11, AR ) TR PR 30 Fikc 24
FRUE(100 pg/ml, LMV FFIREE LR AR I )

1.2 F#&

1.2.1 FERBAYETALEE B 10.0 g B T H2E =Ml
HO A 50 ml i, BB S $2 L 20 min, K42 BOREE A
50 ml 2545 8 g EALGNAY L AT REE 100 U HL 20
ml SRR T HEZR M, 28 40 C KRR e e =
T, R 1.5 ml PRVEWR G, Lt 3 W, ATk
YW, Rrddl . ¥k OB Carb/NH2 FECEE 4 A 3 [FAH
ﬁEXﬁ(J:,flﬁJﬂ 5 ml {%{Jﬁlﬁfﬁi, Wi~ 1 ml/min 3§14k
Carb/NH2 #E SR 56 4. 5 ml PEBBIMA AL HE
ZJEEIA S ml WREEW, W 1 ml/min, AR BTG
WART 10 ml BOE T, 22T, A 1.0 ml IEC
PE IR A) 1 0. 22 pm BB TR, | GC-MS/
MS A&

1.2.2 igsf  @igd . HP-5MS (30 mx0. 25 mm
x0. 25 wm) SAPEBYNE A 9k THERTF 4R 60 C,
5 1 min, LA 25 C/min J+ & 220 C,{#+F 1 min, F
PA 8 °C/min F+Z 280 C ,f£FF 5 min, #EEE IR 250
C, R NE AT (99.999%) , HEFHE K 1.0 ml/

min , ANPGRS 1.0 pl,

1.2.3 JFuigssft W& (ED B 7 IR 230
°C,HLERERN 70 eV, GC-MS/MS 1&#i £k 16 i 2 280
C 3K a5 <(99.999% ) , Bl 18 <y s 4l /UK
(99.999% ) , HEIREF A4 5 min,

2 # B

2.1 @&ig&teatiie 7£0.8.1.0.1.2 ml/min YA
[ 03 LA B AN [R] %) T3k T X B T 308 3R R 5 1 1
T ERERE A A o A e Ao 8 T H AT Bt
BRI TR0 AN TR 3, e M S AR T 2 R e (83 4%
k1.2, 2 firik

2.2 Fr#EEMeki FERTEREETERST, %
K SCAN #E=X, 76 50 ~ 500 Jif £ K] % 10. 0 pg/ml
FNRA R UESEAT 4, LA R 45 241 40 1 s 4 ek 1], 7
NIST JHr 4R A AE 2 1, RIS HE (m/2) K HL 5 B
1 S AR B BN R B BE 2 5~ 40 eV Z[H]
RIETEE BB T, AN [R] B 2 -, NPt R s B L A s
1) 2 A B, LI e R RE R, ZE TS S50 T, R
JH MRM #22X, % 30 Ffe 25 [al i #6477 GC-MS/MS 77
BT, 7E 36 min N0 E FRE, Wk 1 E 1,

R ZHPRANTHES I

Ty 373 13- B Bt ] ( min ) BEBF FETI FEF2 REFERE R 1(eV) ARG 2(eV)
1 K, 5.938 86.0 69.0 56.0 5 5
2 FH e 6.043 140.9 95.0 80.0 5 5
3 [Ee 6.222 185.0 93.0 109. 0 15 15
4 2T FP e 6. 687 136.0 94.0 94.0 10 5
5 1o K AR 8. 067 86. 1 69.2 41.0 25 25
6 3-FITE 9.919 137.0 109.2 81.2 30 40
7 PES; 10. 127 105.0 88.2 57.9 5 10
8 AR 10. 606 156.0 110.0 110.0 5 20
9 KEEHE 11.435 158.0 96.9 113.9 15 5
10 AR 12. 443 127.0 109.0 95.0 10 15
11 [EER0 12.614 231.0 128.9 174.9 25 10
12 SRR 13.436 125.0 79.0 93.0 5 15
13 LAEY: 13. 746 164.0 149.0 131.0 10 15
14 M 15.724 161. 1 119.0 146.0 10 5
15 FP X B 17.275 263.0 109.0 79.0 10 35
16 AL 19. 105 314.0 258.0 286. 0 15 5
17 X B 19.903 291.0 109.0 81.0 10 10
18 TR W B 20.315 136.0 108.0 68.9 15 40
19 SERE 21. 905 109.0 91.0 81.0 5 10
20 FH I Sl 22.467 199 147. 1 121.1 5 10
21 ARFbuk 24.739 145.0 85.0 58.0 5 15
22 =M 26.730 161.0 134.0 106. 0 5 10
23 T B E R 27. 155 160. 1 104. 1 57.1 40 40
24 AR A g 28. 695 181.0 165.0 166.0 25 15
25 R 453 g 28. 875 181.0 152.0 127.0 30 35
26 AR 48T 30.314 181.0 152.0 127.0 30 35
27 e 32. 409 163.0 91.0 127.0 15 15
28 SR 32.544 181.0 152.0 127.0 25 35

32. 690 181.0 152.0 127.0 25 35
32. 801 181.0 152.0 127.0 25 35
32.854 181.0 152.0 127.0 25 35
29 HIEH TR 34.017 167.0 125.0 89.0 15 35
30 IRE SR 35.495 253.0 93.0 77.0 20 40
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5.00.7.00.10. 00 wg/ml AR GFRIERT, %08 b
S S, A5 AN [ AR 24 Fr 0 UG T AR A A I il 2K
WL 2,

<5 0 o5 0 105
W (ng/ml)

B2 KABERhREh &K
2.4 FEWMEE wKE HBR ECMS HRE
mn A 1,00 wg/ml FTRAS PRIEVS WL, # B 3R 5256
i ATRE AL B D AE 6 UK., 30 Pl 245 1 [T i
HRAE 72. 1% ~ 109. 3% 2 [8], A X bk 1A 25 7 4. 0% ~
11. 3%z [8) , & H FR7E 0. 001 ~0. 006 wg/ml Z[d], L 3
fr e AR A R, WL 2,

F2 UM RZIRMEINZ AHE R ISR RSD K BR
75 AR Frafethk r o [eR(%) RSD(%) KathBR(pg/ml)
1 EBKE Y=10940.7X-4013.1 0.9996  72.1 8.9 0.003
2 W Y=12267.8X-4398.4 0.9991  80.9  11.3 0.003
30 EE Y=15730.7X-2388.6 0.9993  83.7 6.5 0.002
4 KR Y=110.4X-0.448  0.9980  80.2 9.1 0. 006
5 LBt Y=953.1X-1221.7 0.9988  75.6 9.2 0. 005
6 3-REETIEEL Y=2942.1X-187.30 0.9995  79.6 8.5 0. 005
T KZB Y=161.8X-3.6 0.9987  90.0 7.2 0. 006
8 AMRH Y=2919.7X-1536.1 0.9995  85.4 9.6 0. 005
9 KLk Y=26045.6X-3757.2  0.9993  76.5 6.3 0.003
10 KB Y=945.6X-432.9  0.9995  85.2 7.4 0. 006
11 HREmE Y=5745.3X-477.4  0.9997  81.8 5.7 0.003
12 KRR Y=8801.0X-2369.7 0.9995  89.4 7.0 0. 005
13 HE Y=5698.3X-2041.8 0.9985  96.8 5.9 0. 006
14 G Y=24973.5X-2098.0 0.9997  79.0 5.1 0.002
15 HIEXTBE Y=20707.6X-2322.5 0.9996  94.3 7.0 0.002
16 e Y=17087. 1X-1664.3  0.9997  103.5 4.5 0.002
17 X Y=17193.8X+17052.6 0.9995  93.2 6.8 0.002
18 KHEHTHE Y=3628.4X-1060.7 0.9971  93.6 5.3 0. 005
19 Fhi Y=10.298X-6.821 0.9991  96.2 5.9 0. 006
20 HERWITE Y=3536.0X-1602.5 0.9987  85.7 7.0 0.003
21 MR Y=84319.3X-20514.5 0.9977  80.2 6.1 0. 005
2 =W Y=1375.3X-328.0  0.9982  109.3 5.6 0. 005
23 THRAK Y=26445.2X-8756.0 0.9996  108.9 4.0 0. 002

(5% )
e AR R r o [eR(%) RSD(%) KathFR(pg/ml)
24 EEANE Y=8980.9X+45.4  0.9965  78.6 8.4 0. 005
25 WHE4EE Y=79352. 1X-2417.0 0.9985  85.8 5.3 0.001
26 FETAEE Y=15428.0X-3460.8 0.9984  91.0 6.0 0.002
27 ERAEE Y=18213.6X-5585.7 0.9956  87.9 8.3 0. 005
28 SEAER Y=2218.7X-490.9  0.9982  97.5 7.8 0. 005
29 HIUEEE Y=1273.0X-356.2  0.9970  91.5 5.3 0. 005
30 RESEE Y=7166.8X-2497.3 0.9997  84.0 7.6 0.005

2.5 AfsRbal AU 40 O RBEAEAL, Hid 5 Oy RE A
3 SAG: B R A T | SR R RS TR L BE AL K L A 4
Fife 2558 7, 22 S BRI 0. 07 mg/ ke ; MUK 2
W 0. 05 mg/kg; =3 KL 0. 06 mg/ kg ; 5T 5 HEE
%5 0. 15 mg/ke; ik PAUTRUEAERE 0. 11 mg/kg,

2.6 A ikkFCOHAEHRIEAN HK.OQLNEAT
DITEER MRS T 5K a8 58 2405, OF A 5] AdE
WAV s @ CREHRIURE St I, b i 2 i B/ T
EHREBUA T A A N 35 FH B B TR I R
PRUHOO 8 3R S 2 BRI (B S NE R A (03 - B3 o
B AR 138 FHPE

3 4t 8
AT EEH ] Agilent 7890A,/7000 “AHH €5, 3% — £ 1
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