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Determination of 72 Pesticide Residues in Tomato Paste by TSQ QUANTUMN-GC

SHANG De-jun', WEI Shuai*®, LI Shi-yu'

(1. Technique Center of Xinjiang Entry-Exit Inspection and Quarantine Bureau, Uriimqi 830063, China;

2. College of Food Science and Pharmaceutical, Xinjiang Agricultural University, Urimgi 830052, China)

Abstract: A novel method was developed for the determination of 72 pesticide residues in tomato paste by TSQ
QUANTUMN GC (GC-MS/MS) combined with QueChers extraction. Optimal concentrations of standard working
solutions, SEM (selected ion monitoring) ion pairs, acquisition time window and collision energy were established for MS/
MS analysis of methamidophos and 71 other pesticides in full scan, daughter ion scan and selected ion scan modes. Over the
linear range of 5 to 2000 pg/L, the correlation coefficient for each pesticide was bigger than 0.99. Recoveries from spiked
samples at three levels indicated that 95.8% of the tested pesticides exhibited a recovery range of 80% to 120% with relative
standard deviation smaller than 15% for 87.5% of them. The limits of detection (Rgy = 3) varied over the range of 0.04 to 7.5
ng/kg, and limits of quantification (Rgy = 10) ranged from 0.1 to 12.9 pg/kg. This method could provide a sensitive, accurate
and reilable approach that meets the requirments for quantitative analysis of low levels of pesticides.
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chromatography tandem mass spectrometry, HPLC-MS/MS)"",
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Fig.1  Total ion current chromatogram of tomato paste matrix

spiked with mixed pesticide standards at 10-50 pg/L



~ 3 = I | =
P gyt Sl E 2013, Vol.34, No.12 239
1 WME2MRBHRBEE, B0, sEgRhgdd
Tablel RT, parent-product ion, collision energy and linear range for the determination of 72 pesticides
5 RGAR REMImn BET-TETmz) R R SiEEGgL) || FS REAR GREMEMn #ET-TETmE) WSRO KF GihiEgL)
. 141.01-95.00% 10 - 127.9765.02¢ 10
1 Gl 6.69 09993 20~400 3 =M 18.15/1846 0.9971 50~1000
141.01-125.98 5 112.04-84.93 15
220.01-185.00% 10 145.04~85.01 10
2 Wi 6.70 0999  25~500 RIS 4 18.55 0.9984 10~200
108.97-78.98 2 145.04-58.01 15
- 136.03—93.98* 15 ) 184.05—149.00% 10
3 LB m 09998 50~1000 39 R 18.69 0.9986 50~1000
136.03—42.00 10 227.10~149.00 10
4 SRR 9.24 36041100 0 09986 25~500 40 24T 1870 HSI=IT557 5 0.9996 5~100
e ' 156.04-79.01 8 ' T ’ 317.95-245.95 2 ’
L 306.15-264.09* 15 . 237.16-160.12% 10
5 HRR 9.90 09984 10~200 4 TR 18.95 0.9993 50~1000
306.15-160.05 15 176.14~146.04 10
181.11-140.03* 15 128.07-72.06* 10
6 ok 10.00 09995 10~200 9 HER 1940 0.9988 50~1000
Aok 196,17~ 181,11 10 R M0~10807 5
121.01-65.00% 10 162.13—132.06* 15
7 e 10.50 09905 20~400 ] i 19.80 0.9992 10~200
(il 231.01-203.01 10 AEE 262.24-202.19 15
L 180.91-144.93* 15 - 245.95-175.95* 25
8 @RAN 10.70 09993 5~100 44 44 20.00 0.9998 5~100
218.89~18291 15 317.95-245.95 20
e 283.92-248.95* 2 ) 276.89-240.92% 10
9 NAK 10.85 0999  10~200 45 REA 20.10 0.9989 10~200
283.92-213.98 2 262.87-192.93 2%
; 229.00~87.00% 5 o 179.05-124.97* 15
10 SR 1110 09994 50~1000 46 B 20.20 0.9998 25~500
125.00~78.97 15 288.17-179.05 10
L 18091 144.93* 15 _— 234.95-164.95* 2
I BAAA 11.53 0991 5~100 47 4 2025 0.9999 5~100
218.89~182.91 15 236.95-164.95 20
248.91-213.96* 10 233.19-165.05* 20
2 HFEEEE 1170 0997 10~200 48 FEEM 2030 0.999 25~500
213.96-178.90 12 233.19~152.05 20
s 18091 144.93* 15 131.09~116.05* 2
3 pAAA 11.85 09985 5~100 49 REER 2045 0.999 25~500
218.89~182.91 15 206.22-89.04 30
N 17906~ 137.05* 15 163.15~132.06* 10
14 3 1220 09993 20~400 50 HER 21.60 0.9983 20~400
137.05~84.03 10 132.11-117.05 15
, 152.99~124.93* 5 e
15 LA 12.60 09995 50~1000 51 24k 2165 234.95-164.95%
14193~108.93 10
2 0.9999 10~200
R 18091 144.93* 15
16 0ARA 1290 10000 5~100 52 21.70 236.95-164.95
218.89~18291 15
. 223.10~146.06* 2 . 257,06~ 162.08* 10
17 CHR 14.00 09992 25~500 53 M 2240 0.9982 25~500
146.06—117.05 2 161.07-91.02 15
285.98-92.97 20 266.27-148.08* 10
18 LT 14.10 09994  10~200 54 KER 2055 0.9994 25~500
TRERA 124927897 10 R 2342417409 10
N 263.06~109.00% 15 . 234.95-164.95% 2
19 R 14.35 09995 20~400 55 A4S 23.05 0.9996 5~100
233.00~124.00 15 236.95-164.95 2
2 PE 1435 18813160097 0 09995  25~500 56 23.60 BT 124957 o 0.9986 25~500
" ‘ 161.09~146.05 1 ' - ' 2521512699 2 '
. 271.86-236.89* 15 . 135.11-107.05* 15
2 5 14.64 09998 10~200 ST b 23.80 0.9998 25~500
269.86-234.89 12 173.19~135.06 12
2342517409 10 181.17—153.05% 6
) B 1470 0996  25~500 58 BRAGRE 25.10 0.9988 20~400
TRA 206.24~132.07 30 LEL 1811714104 7
o 290.15-233.07% 10 - 139.03-110.99* 15
23 PR 15.25 09997 10~200 59 SRR 2530 0.9962 20~400
290.15-125.04 15 251.15-139.03 15
277.07-260.06* 10 268.20~180.14 20
U R 15.36 0991 20~400 60 BKMET 2540 0.9982 50~1000
260,06~ 12491 10 238.24~194.18 20
N 127.06~99.01 10 L~ 181.12~152.07% 23
25 Dfihi 15.76 09994 20~400 61 TR 2540 0.9991 10~200
173.17-99.01 10 265.19-210.10 15
238.11-162.08* 15 181.14-152.03% 23
2% FREEEE 15.90 09983 10~200 6 HRENR 27.10 0.9994 10~200
RATRE 162.08~133.06 15 ARRAE 197,14~ 14103 5
7 g 16.00 33=25795° 3 09995 10~200 63 AW 28652892 I8315=153.12° B 0.9995 50~1000
R ’ 196.95-168.96 15 ' A o 183.18-168.08 15 ’
262.96-192.93* 3 147.15~117.07% 20
28 A 1605 09998  10~200 64 Iyl 28.90 0.9994 10~200
A 2629622792 % R 147,15~ 132,12 Is
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F5  R&GH BEREmMn BET-TETmZ) RV R MR || S K44 BREEEmn BET-TETm2) WHREEY R gL
9 R 1620 ZIR0T= 10894 B homs 10~ 6 BaEEE wmoe OwToLr 2 09977 50~1000
o ' 2780713699 18 ' WA 2.0 163,08~ 127.02 10 '
30 FoLi3 16.30 PLOS=10897* 3 09987 10~200 66 ARARE 30013011 1630212702 0 0.9972 50~1000
" ' 108.97~8097 10 ' e 181.10~152.03 % '
208.09~127.04% 10 19920~ 157.06* 10
I 1645 09994 25~500 61 BEIEE 308812 09980 25~500
H 208.09~111.04 2 BRI 199,20~ 107.04 n
» 304,12~ 168.10* 15 . 167.07~124.95 10
O 1694 09995 25~3500 68 ANEE 3220560 09955 25~300
318.16~166.11 13 25.17-119.04 10
252,12~ 162,08 12 250.20-200.17¢ 2
B R 1730 09976 20~400 609 R 325457 09915 100~2000
AR 252.12-191.09 1 RN 252.19-200.17 2
M BEE 17.40 220208167 ~ 09994 25~500 0 REGE 34.00 I8L0G15199* X 0.9961 25~500
" ' 20520~210.17 18 ' RIS ‘ 252.94-92.96 18 '
248.04-157.04% 2 388.18-345.15% 15
3 17.60 09979 10~200 1 W 3450 09950 50~1000
248.24-192.04 15 344,15~ 172,04 2
, 283119601 33022204.15% 10
% EF 18.10 15 09993 10~200 N N 35.00 09972 25~3500
W& 283.11-255.13 nEn 24.15~196.16 10
ISTD =AJERREE 2385 326.13-233.13 10

E oo BT

%7140, P-DDDAIO,P'-DDTHE LL4M 55, i (1)
P SRR B 4 85, Wy LB 5 b i
AT AR 2 (o S T RN S U R ) 2 B LT, AR Tk g%
ST, HWA R HE S, TR R R A
2.3 FLJFIETRANY

LA 3R DL (A [RIIREAS N2 S5 R 38 -5 B
TNFERARY FE AN FE s Co [R) A 32 J5 R 366 Joi
F) T IAHE BR3P nml . EAT T, £
BRI w2, 3AN AT BT 1 [B1CR A v GER it
150%), HHEmE. LW IR SR FERGEUR AR 21
B A IR P AN A HE AT e LUK H s IS AR A s, —
e DL b 2 ) S T e . IR P R . AR SRR AR
SR AP AR 24 R 2 PR R B W 32 49 30 I Wl o s [ I o i

JFNEE AR R 5, BT A AR 29 1 G VAT [ 2 2545 31
e, IR AL TR
2.4 bRUERRZR KLk

PSS ARG RS VR A B, TR
5~2000pg/L, F&H13%5PHARMKGC-MS/MSHKATHERE6IR, LA
F AR E R BT IR (NPT RIR QO MobrE 2k, 73
BISMALGZNE TR SV HEANAR R, 4R WARL.
2.5 ke s SRR H PR

WS.0g & Ai# FEdh, A IA200KF1). 400K
F-2). 80pg/L(ZKF-3), A FHES K F 11 il & 25 5ot
SRS BRRT g BB, DA R LU R\ =31 52 J7 A A tH IR
$70.04~7.5ng/kg; LAE M L R\ =108 5 77 15 2 R A
0.1~12.9ug/kg(2).
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Table2 Recoveries, relative standard deviations, limits of detection and limits of quantification of 72 pesticides (n=6)
BB kS AE/E% : RIKTL __ ‘ k2 _ , RIKT3 _ T
dalmgll) FiEiugke) FCRe  MAERERES  BiEgke  FEGRe ARERERES  BinEgeke  FlcEe Wbz gk (kg
1 il 20 40 793 147 80 663 30 160 602 26 04 13
1 R 25 50 1010 101 100 89.3 37 200 824 21 0.1 04
3 LERESE 50 100 833 9.1 200 7.6 53 400 617 30 07 25
4 HER 25 50 80.0 93 100 71 48 200 634 23 02 07
5 EBAR 10 2 9.5 131 40 89.3 78 80 69.1 26 02 06
[N 3 10 2 79.0 200 40 783 80 80 628 40 05 18
7 T 20 40 96.3 18.1 80 1006 40 160 86.3 27 03 10
8 aAAN 05 10 113.0 72 2 1000 45 40 883 23 0.1 02
9 AEAE 10 20 86.5 119 40 84.3 41 80 748 25 0.1 04
10 R 50 100 878 99 200 86.3 21 400 788 37 17 58
1 AR 05 10 108.0 64 2 1010 36 40 90.0 34 0.1 04
12 HREEHEE 10 2 106.0 8.1 4 983 38 80 915 22 03 09
13 pAAA 05 10 107.0 89 2 96.5 25 40 89.3 33 0.1 03
4 TEEE 20 40 1025 65 80 99,0 39 160 86.3 32 04 14
15 L% 50 100 998 50 200 9.3 20 400 90.1 26 05 16
6 &AAA 05 10 1120 67 2 1040 36 40 9038 33 02 06
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BE KRGS AE(@% : I _ ‘ TRIKF2 _ \ RIKT3 _ T T

dalmgll) FinEiugke) FCRe  RMIERES  BInEgke  FCR ARRERE  EInEgeke  FMcRe  fukaREe gk (kg

17 Lk 25 50 98.6 120 100 9.8 63 200 84.9 3.1 17 58
18 TEHEE 10 2 1100 119 40 105.5 46 80 923 48 05 16
19 FENGEE 20 40 104.3 134 80 99.4 40 160 89.9 25 0.6 20
20 ERE 25 50 98.8 132 100 96.0 3.1 200 85.2 1.1 02 07
2 & 10 2 1010 128 40 101.3 33 80 90.6 22 05 17
2 FER 25 50 1004 109 100 957 28 200 86.0 14 08 27
B RGN 1.0 2 1035 152 40 101.8 34 80 90.0 18 03 0.9
U R 20 40 88.8 111 80 9.5 22 160 83.8 27 05 15
%5 B 20 40 1083 108 80 1029 42 160 89.3 32 03 11
26 SRR 10 20 105.0 137 40 96.8 57 80 86.9 39 02 0.7
7 I 10 20 1225 138 40 103.0 50 80 944 35 02 08
8 XA 10 2 106.0 165 40 94.3 6.4 80 84.0 56 03 10
29 fERE 10 2 1185 149 40 1020 24 80 934 42 04 12
30 HEBE 10 20 1115 121 40 995 44 80 953 36 08 28
3 M 25 50 108.6 119 100 975 19 200 926 45 13 43
32 R 25 50 1116 102 100 98.7 35 200 9.6 26 0.6 19
B CHER 20 40 86.8 53 80 829 46 160 83.1 14 09 30
M R 25 50 105.6 119 100 932 47 200 88.4 44 0.1 04
35 REe 10 20 1065 131 40 101.8 5.1 80 978 37 02 08
36 ER 10 20 1300 18.5 40 103.0 24 80 1004 79 05 16
3 =ME 50 100 96.1 133 200 1009 41 400 95.7 28 20 6.6
8 A 10 20 121.5 179 40 102.5 17 80 9.5 57 02 08
39 BRI 50 100 1192 270 200 1019 42 400 1032 117 11 36
40 24T 05 10 110.0 129 2 101.0 37 40 945 46 0.0 0.2
4 TH[E 50 100 1152 176 200 96.1 35 400 97.8 109 11 37
92 R 50 100 1087 122 200 999 28 400 95.1 16 04 13
s FER 10 2 1040 83 40 105.0 40 80 954 42 0.1 04
44 44T 05 10 93.0 100 2 96.0 49 40 87,5 46 0.1 02
45 KR 10 2 97,5 7.1 40 1033 82 80 93.8 50 09 3.1
46 FEEEM 25 50 101.8 49 100 100.0 37 200 95.0 26 03 09
47 44T 05 10 1020 67 2 99.0 36 40 905 26 00 0.1
48 FREM 25 50 91.2 6.0 100 9.8 38 200 90.3 26 09 30
49 25 50 106.6 123 100 9.5 47 200 90.9 36 0.7 25
50 20 40 1020 5.1 80 98.1 39 160 91.9 31 04 13
51 05 20 1075 49 40 1045 35 80 946 30 0.1 04
52 05 100 99.8 50 200 993 20 400 90.1 26 05 16
53 25 50 936 43 100 102.5 40 200 9.5 24 10 32
54 25 50 98.0 31 100 98.8 37 200 9.1 18 10 34
55 LD 05 10 97.0 71 2 99,0 56 40 925 24 0.1 02
56 kMR 25 50 89.0 59 100 93.5 53 200 90.6 14 07 23
5T b 25 50 118.0 50 100 1122 42 200 99.4 21 0.6 19
58 HEARm 20 40 88.8 78 80 90.0 7.1 160 85.3 46 04 15
59 CHEAME 20 40 943 260 80 15 152 160 7323 98 06 22
60 DKM 50 100 952 54 200 9.4 36 400 908 30 0.6 19
61 HEsm 10 2 97,5 73 40 98.0 30 80 91.8 18 03 11
62 ARAHE 10 2 98.5 6.6 40 100.0 59 80 96.3 21 02 08
03 AER 50 100 993 71 200 105.7 55 400 100.1 47 10 33
64 RER 1.0 20 975 8.6 40 104.0 51 80 99.4 32 02 0.6
65 FARKE 50 100 91.7 49 200 1013 5.1 400 1042 7.1 3.1 104
66 ARG 50 100 88.8 43 200 1026 70 400 1083 99 39 129
67 RAMER 25 50 910 41 100 101.2 53 200 105.7 8.6 0.5 17
68 FURm 25 50 85.0 48 100 96.5 6.2 200 106.9 120 04 15
69 REEAER 100 200 81.1 48 400 91.9 57 800 9.9 109 24 79
0 RES 25 50 87.6 6.1 100 9.1 58 200 1045 6.7 03 11
7 W 50 100 832 83 200 103.2 70 400 1114 84 0.6 18
72 R 25 50 740 107 100 109.5 117 200 1288 165 03 10
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AR T S A A B IRSD,  HLBE A & &K1
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3 5 ®
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