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Abstract: A multiresidue analytical method was developed. for the” determination of 34 pesticide residues in tea using gas
chromatography -mass spectrometry. The samples were extracted by acetonitrile and cleaned up by Carb/PSA solid phase extraction(SPE)

columns. The results of the spiked level test showed that the average recovery. of 34 pesticides ranged from 70% to 124% with relative standard

deviations (RSDs) of 0.2%~14.9%. The limits of detection were 0.1~25.0 pg/kg. The sensitivity and accuracy meet the requirements of the

multip le pesticide residue analysis.
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Fig.1 GC-MS chromatogram of 34 pesiticide residues
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Fig.2 GC-MS chromatogram of woolong tea blank
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Fig.3 Comparison of the recovery of 12 compounds
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Table 1 Quantative and qualitative ions, linear ranges, correlation coefficients(r), linear equations, limits of detection, average

recoveries and RS Ds of the 34 compounds

Recovery (RSD)/%

No. Compoind RT/ Q-uantitive Q-ualitative Linear range . Linear equation LOD/ 0.08 016 032
min ion(m/z)  ion(m/z) (mg/kg) (ng/ke) mgkg  mgkg  mokg
1 BIZEE 9,001 322 202,238 0.04~0.40 1.000 Y=178000X-1600 1 76(0.2) 77(4.8) 74(2.7)
2 A 9.05 127 192,97 0.04~0.40 0.999 Y=249000X-4420 18.8 78(5.5) 72(2.7) 71(1.0)
3 V8 9225 121 260,231  0.04~0.40 1.000 Y=58900X-568 214 76(1.1) 74(6.3) 76(4.8)
4 o->~7~7 933 181 219,183 0.04~0.40 1.000 Y=84900X+345 24 70(12.3) 79(6.8) 77(6.2)
5 R 9.531 125 93,229 0.04~0.40 1.000 Y=16800X-200 18.2 87(5.9) 95(5.1) 80(2.7)
6  p->suo 977 219 183,181  0.04~0.40 1.000 Y=73300X+186 44 70(10.7) 79(5.2) 79(9.3)
7y 9917 181 183219  0.04~0.40 1.000 Y=74300X-68 3.2 72(14.0) 73(13.3) 80(10.2)
8 o->~7~» 1047 219 183,181 0.04~0.40 1.000 Y=71400X-117 3.8 74(14.9) 80(9.0) 75(8.1)
9 WHASMHAE 112 263 125,109  0.04~0.40 0.993 Y=111000X-3260 7.5  85(0.2) 80(8.6) 77(3.9)
10 FEHAE 1175 277 125,260 0.04~0.40 0.995 Y=63100X-1340 6.8 83(0.4) 79(6.6) 75(3.4)
11 HRHE 1213 197 314,199 0.04~0.40 1.000 Y=77800X+1210 2 77(4.3) 87(6.7) 79(0.8)
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TR
BEEW
12 x&sE 1233 201 109,139  0.04~0.40 0.991 Y=86400X-2850 6.3  89(0.2) 81(6.4) 75(1.2)
13 KEHA 1243 136 230,289  0.04~0.40 0.999 Y=47500X-1000 7.2  89(7.5) 82(12.0) 72(10.5)
14 FAFHHE 1285 199 231,241  0.04~0.40 1.000 Y=218000X-2540 1 81(0.4) 81(6.8) 76(2.3)
15 B¥XFE 1755 181 166,197  0.04~0.40 0.992 Y=778000X+138000 5  116(12.0) 121(12.5) 84(4.7)
16 FPAHE 1772 181 125,265  0.04~0.40 1.000 Y=61400X+715 3.8 81(12.2) 86(8.3) 77(5.7)
17 RAARFPE 1849 181 197,208  0.04~0.40 1.000 Y=161000X+3890 4.1  88(12.9) 97(12.5) 78(11.9)
20.13
18 AAAHE zz'z; 181 163,226  0.04~0.40 0.996 Y=15200X-194 25  98(8.1) -81(13.1) 72(5.5)
20.41
20.61
19 HRAHE 2;2 181 163,208  0.04~0.40 0.995 Y=6330X+289 222 86(11.4) 94(10.3) 75(5.3)
20.95
20 FURAB ZZZ 167 181,419  0.04~0.40 1.000 Y=37500X+695 = 154 110(12.5) 124(9.7) 100(7.6)
21 B AHE zz'gj 181 251,253  0.04~0.40 0995 Y=67900X-1550 185 102(7.8) 94(9.4) 76(13.5)
22  XR&# 8719 158 200,242  0.04~0.48 0.999  Y=62200X-5 125 91(10.8) 120(9.2) 117(9.4)
23 AAAER 9812 237 295249  0.04~0.48 0.998  Y=17800+6 41  87(6.9) 114(7.9) 123(3.2)
24 4 THAE 9959 231 153,288  0.04~0:48 0.998  Y=141000+1320 2 98(13.8) 98(12.0) 96(12.6)
25  =vkAF 1002 179 137,304  0.04~0.48 0.999 Y=105000X-946 2.4 75(13.7) 75(7.5) 114(5.7)
26 HRHAE 1006 109 137,246  .0.04~0.48,1.000 Y=134000X-373  10.1 71(8.4) 71(10.5) 70(10.3)
27 THHEAA 11.09 285 212,198 0.04~0.48 0.999 Y=42700X-347 5  98(13.9) 96(13.8) 110(4.0)
28 AEELBE 1223 278 125,169  0.04~0.48 0.998 Y=251000-3410 0.5 85(11.4) 77(10.8) 70(7.9)
29  =vkER 1239 208 181,210  0.04~0.48 0.999 Y=64700X-728  12.3 71(8.0) 78(6.4) 79(4.9)
30  BHsE 1342 146 157,298, 0.04~0.48 0.997 Y=26900X-512 4 103(6.3) 100(8.3) 96(10.5)
31 pp’-DDE 1485 246 318,248 - 10.04~0.48 1.000 Y=198000X-728 3.6 84(10.2) 87(8.0) 100(3.1)
32 pp-DDD 16.02 = 234 237,199  0.04~0.48 0.999 Y=485000X-562 3.6  97(3.1) 105(2.2) 119(2.4)
33 o,p-DDT 16.07 234 237,165  0.04~0.48 0.999 Y=485000X-562 2.7  97(3.1) 105(2.2) 119(2.4)
34 pp-DDT 1676 234 237,246 0.04~0.48 0.991 Y=147000X-4790 3.4 121(12.3) 124(6.9) 114(3.0)

SEIG A R 34 FhAR 25 (-7 2 [l SR YE L
70%~124% ; RSD. 76 FEl Ay 0.2%~14.9%, #E fff & ALK 2
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Table 2 Determination of FAPAS pesticide residues in tea

Compound Determination value/(ug/kg) Iz|
p,p'-DDE 100 1.2
AT A 248 14

R 48.7 15
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1083

RN SE o FEAZRE e VERER, 2L SRS B
lzZ|=2, &R GRRIATNERE R HZ
PRERE A R . BB L2,

3 g

KIERH CIER I — R PR AR R 5%, Carb/PSA
[ A A, SR T T B2 A i 34 AR Bk
F SR, BRI, & TR 2R R
MRESR . 5 H AT ZR H Carb/NH, [ A B BN 14
A7 AT DI AR, 1R FH Carb/P S AT AH ZE B/ Is
FE b, SRR, BEAEME. RUEGIEE. MEGREE. BORZ
Fi PRI | U2k ISk IR  pp’-DDE. pp’-DDD



M EmBHL

Modern Food Science and Technology

2012, Vol .28, No.8

(1] e = bR Carlo/NH [ AR A H /I 140 A5 725 3
oo ZTHEREEERZ M PORE 2 B R T I,
AAXESYES R RSAS 5 i oA AR 25 B PR A T 2K

B3k

[1]

(2]

(3]

[4]

[5]

WRZLSF X8 FEPR A S SR 0 - BT B vl 5 25 v
88 Ffk 245k F &[J]. 2 1, 2011,29(5):409-416

T2 T K R S A B b S R BRI R v
ME 2 54 Fhk 2455k B ]2 Frid 465, 2011,30(11):
110-116

AR AR, M, IR S ME 3 - Rk e S50 o 36 Fl 25
BB 0] & Rk ,2009,30(14):276

PEIE 22 W ol 2 38 fRle B A 25 B SUAE Byl e 2
Bk B 1 92 Pk 2[J). a1, 2008,26(5):568-576

T K HI, ik . A op 7 R ML AR 255k Y A ] e
W52 [3].50 B ikEe =2, 2007,26(1):97-101

(6]

(7]

(8]

(9]

[10]

[11]

T 5, 28, SR, % GC-uECD/FPD [FIFl E 2 - %
FEHLE . IR R EEAIA MUBE A 2558 B8 [3] & i RH
2007,28(11):428-434

AR X B R B S A Ll B DA 24k R A
T Hp A0 AR P PRI O] £ ARl 2#,2005,26(8):299-302
TSR b e 1 A5 SO 0 - 7 A 2 RS 1 R0
E S MRS AR 24 [J]. 734 4K, 2006,34(9):S36-40

DU 0T, P 2 AR e . e AR R IR (0 -
FRARE B AR -SSR 2 A H R B 1 33 Flgk
4[]0 Mk 96 ,2009,28(1):80-83
PRAETHE R T A X, S AR (S-S R Il s e
HR R R (o) EE B P S 7 [9). 004 R A RbE, 2008,3:281 -
282,289

12 XSO o O CEuil U 5 1 B K A H O vy
B[] IR A R, 2005,2:147-149,137

1084



